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RESULTS OF TESTS IN THE NASA/LaRC 31-INCH CFHT
ON AN 0.010-SCALE MODEL (32-0T)
OF THE SPACE SHUTTLE CONFIGURATION 3
TO DETERMINE THE RCS JET FLOWFIELD INTERACTION EFFECTS'
ON AERODYNAMIC CHARACTERISTICS (IA60/0A105)

By D. E. Thornton, Rockwell International Space Division
ABSTRACT

Tests were conducted in the NASA Langley Research Center 31-inch con-
tinuoﬁs Flow Hypersonic Wind Tunnel from 14 February to 22 February 1974,
to determine RCS jet interaction effect on the hypersonic aerodynamic and
stability and control characteristics prior to RTLS abort separation. The
model used was an 0.010-scale replica of the Space Shuttle Vehicle Configu-
ration 3. Hypersonic stability data were obtained from tests at Mach 10.3
and dynamic pressure of 150 psf fof the integrated Orbiter and external
tank and the Orbiter alone. RCS modes of pitch, yaw, and roll at free
flight dynamic pressure simulation of 7, 20, and 50 psf were investigated.
The effects of speedbrake, bodyflap, elevon, and ailercn deflections were
also investigated.

This report is published in two volumes. Volume 1 contains data from
test IA60 and Volume 2 contains 0A105 data.

Volume 2 utilizes selected data from test 0A85 (LaRC CHFT 101) in both
plotted and tabulated form. Test OA85 is completely documented in DMS-DR-
213.
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INDEX OF DATA FIGURES

SCHEDULE OF

FIGURE ' - , COEFFICIENTS CONDITIONS

NUMBER  TITLE : PLOTTED VARYING PAGES

Fig. 4 Effect of Elevon Deflection on NAINSO Jet (A) ELEVON 1-6
Interaction, QSIM = 7PSF

Fig. 5 Effect of Elevon Deflection on NAONSO Jet (A) ELEVON 7-12
Interaction, QSIM = 20PSF

Fig. 6 Effect of Ailron Defl. on N49N50 Jet - (A) AILRCON 13-18
Interaction, Elevon = 0, QSIM = 7PSF

Fig. 7 Effect of Ailron Defl. on N49IN50 Jet (A) AILRON 19-24
Interaction, Elevon = 0, QSIM = 20PSF

Fig. 8 Effect of Elevon Deflection on N52 Jet (B) ELEVON 25-37
Interaction, QSIM = 7PSF

Fig. 9 Effect of Flevon Deflection on N52 Jet (B) ELEVON 38-50
Interaction, QSIM = 20 PSF

Fig. 10 Effect of Spdbrk Deflection on N52 Jet (8) SPDBRK 51-63
Interaction, QSIM = 7 PSF

Fig. 11 Effect of Spdbrk Deflection on N52 Jet (B) SPDBRK 64-76
Interaction, QSIM = 20PSF

Fig. 12 Effect of Flevon Deflection on N49N52 Jet (C) ELEVON 77-85
Interaction, QSIM = 7pSF

Fig. 13 Effect of Elevon Deflection on NA9N52 Jet (c) ELEVON 86-94
Interaction, QSIM = 20PSF

Fig. 14 Effect of Ailron Defl. on N49N52 Jet {C) ATLRON 95-106

Interaction, Elevon = 0, QSIM = 7PSF




INDEX OF DATA FIGURES (CONTINUED)

SCHEDULE OF

FIGURE COEFFICIENTS CONDITIONS

NUMBER TITLE PLOTTED VARYING PAGES

Fig. 15 Effect of Ailron Defl. on N4SN52 Jet (C) AILRON 107-118
Interaction, Elevon = 0, QSIM = 20PSF

Fig. 16 Effect of Ailron Defl. on N49N52 Jet (C) AILRON 119-127
Interaction, Elevon = -20, QSIM = 7PSF

Fig. 17 Effect of Ailron Defl. on N49N52 Jet (€) AILRON 128-136
Interaction, Elevon = -20,. QSIM = Z0PSF

Fig. 18 Effect of Spdbrk Deflection on N49N52 Jet (c) SPDBRK 137-145
Interaction, QSIM = 7PSF

Fig. 19 Effect of Spdbrk Deflection on N49N52 Jet (C) SPDBRK 146-154
Interaction, QSIM = 20PSF

Fig. 20 Effect of Elevon Deflection on N51 Jet (D) ELEVON 155-166
Interaction, QSIM = 7PSF

Fig. 21  Effect of Elevon Deflection on N51 Jet (D) ELEVON 167-178
Interaction, QSIM = 20PSF

Fig. 22 Effect of Elevon Deflection on N49 Jet (E) ELEVON 179-187
Interaction, QSIM = 7PSF

Fig. 23 Effect of Elevon Deflection on N49 Jet (E) ELEVON 188-196
Interaction, QSIM = 20PSF

Note: See next page for Schedule of Coefficients Plotted.



INDEX OF DATA FIGURES {CONCLUDED)

SCHEDULE OF COEFFICIENTS PLOTTED:

(A)
(B)

(C)

(D)

(E)

KND, KLMD, DCN, DCLM, CN, CLM versus ALPHA

KNU, KLMU, KBLU, KM,BLU, KYN,LU, DCN, DCLM, DCBL.,
DCYN, CN, CLM, CBL, CYN versus ALPHA

KBLU/D, KM,BL2, KYN,L2, DCBL, DCLM, DCYN, CBL, CLM
CYN versus ALPHA

KYN, KM,YN, KBL,YN, KY, DCYN, DCLM, DCBL, DCY,
CYN, CLM, CBL, CY versus ALPHA

KBLD, KM,BLD, KYN,LD, DCBL, DCLM, DCYN, CBL, CLM,
CYN versus ALPHA
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NOMENCLATURE

General
SADSAC
SYMBOL DEFINTITION
speed of sound; m/sec, ft/sec
CP pressure coefficient; (p; - pw)/a
MACH Mach number; V/e
pressure; N/mg, psf
Q(NSM ) dynamic pressure; 1/2pV°, N/m®, psf
Q(PsF)
RN/L unit Reynolds number; per m, per ft
velocity; m/sec, ft/sec ’
ALPHA angle of attack, degrees
BETA angle of sldeslip, degrees
o1 angle of yaw, degrees
PEL , angle of roll, degrees
mass density; kg/m3, slugs/ft3
Reference & C.G. Definitions
base area; m?, ft°
BREF wing span or reference span; m, ft
center of gravity
LEEF reference length or wing mean
aerodynamic chord; m, ft
SEEF wing area or reference area; mg, £t2
MEP moment referenée point
XMRP moment reference point on X axis
RP moment reference point on Y axis
ZMRP moment reference point on 7 axis
base
loeal

static conditions
total conditions
free stream



NOMENCLATURE (Continued)

Body-Axis System

normal-force coefficient; EQFmalsforCG
q

axial-force coefficient; &¥ial gOTC@
Q

side-force coefficient; Side gorce
q

base-force coefficient; EEEE_§9£EE
Qs

forebody axisl force coefficient, ¢, - CAb

pitching-moment coefficient; pitching moment
43/ gpp

yawing-moment coefficient: Zﬁﬂiﬂggggﬂgﬂi
. g

rolling-moment coefficient: Egiiigf_EEQEEE
(1]

Stability-Axis System

1ift coefficient; ligi
a

drag coefficient: éfgé
a

base-drag coefficient; EEEEEQEEQ
; 5

forebody drag coefficient: Cp - CDb

nide-Force coefficient; §i§§_§9339
q

pitching-moment coefficient; PLtching moment
4Bf pp

yawing-moment coefficient; XEEEE§§EEE§EE
o

rolling-moment coefficient; rolligs moment
’ q

lift-to-drag ratio; CL/CD

SADSAC _
SYMBOL . SYMBOL DEFINITION
Cy CN
Cy CA
Cy cY
C CAB

A
' 'Ab(Pb - pm)/qs

Cap CAF
Cp CIM
Cn CYN
Cl CBL
Cp, CL
Cp cD
Cp, CDB
Cp CDF
Cy cY
Cpp CIM

CLN
n
¢p CoL
L/D L/D
L/Dg L/DF

lift to forebody drag ratio; CL/CDf



NOMENCLATURE (Continued)

incremental axial-force Coefficient
incremental rolling-moment coefficient
incremental pitching-moment coefficient
incremental normai-force coefficient
incremental yawing-moment coefficient
incremental side-force coefficient

amplification factor on rolling moment due to up

. ” - - +
and down firing coupled jets (ACQ/Csz/D) 1
amplification factor on rolling moment due to down
firing jets =(4Cq/Cqyp) + 1

amp]ificétion factor on rolling moment due to up firing

cross-coupling factor on rolling moment due to yaw
jets = ACQ//le@JU/Di

amplification factor on pitching moment due to down
firing jets = (ACp/Cmyp) + 1

amplification factor on pitching moment due to up firing
jets = (8Cu/Cpyy) + 1

cross-coupling factor on pitching moment due to up
and down firing coupled roll jets = ACm/]CmJDI

cross-coupling factor on pitching moment due to down
firing rolt jets = aCy/%|Cp 0|

cross-coupling factor on pitching moment due to up
firing roll jets = ACm/%ICmJU

SADSAC

Symbo] Symbo1l Definition
ACA DCA
ACl DCBL
ACm OCLM
Ay DeN
ACn DCYN
ACY DCY
Kﬂ KBLU/D

u/D
K KBLD
lD
K KBLU
£y
Kﬂ,n KBL,YN
Kn KLMD

D
Ky KLMY

U

KM,BL2

Kn.2, /0
Km,ED KM, BLD
Km’fu KM, BLU
Km,n KM, YN

cross-coupling factor on pitching moment due to yaw
jets = aCp/ |Cpyp | -

8



KND
KNU

KYN, L2

KYN,LD

KYN, LU

KYN

AILRON
ELEVON
BDFLAP
RUDDER

SPDBRK

PCRCS

Q-SIM

NOMENCLATURE (Concluded)

amplification factor on normal force due to down firing
jet= (ACN/CNgp) + 1 -

“amplification factor on normal force due to up firing

jet = (A‘CN/CNJU) + 1

cross-coupling factor on yawing moment due to up and
down firing coupled roll jets = ACn/ | Cnys |

cross-coupling factor on yawing moment due to down
firing roll jets = aCy/%[Cpysl

cross-coupling factor on yawing moment due to up
firing roll jets= ACn/%|Cpyc

‘amplification factor on yawing moment = (ACﬂ/CnJS) +1

amplification factor on side force = (ACy/CyJS) + 1

reaction control system

return to Taunch site

aileron deflection angle, degrees

elevon deflection angle, degrees

body flap deflection angle, degrees

rudder deflection angle, degrees

speed brake deflection angle, degrees

model RCS air supply system plenum chamber
pressure, psi

free stream dynamic pressure for a simulated
flight condition, psf



CONFIGURATIONS INVESTIGATED

Two configurations were tested. These were the second stage ascent
configuration consisting of Orbiter with External Tank attached, and the
RTLS configuration (Orbiter alone). The model used for this test was an
0.010-scale replica of Configuration 3 of the Space Shuttle Orbiter and
External Tank. |

For convenience the configuration nomenclature was abbreviated as
follows: The symbols are defined in the Model Dimensional Data.

0 = Byg C7 Ep3 Fg Mg N3g Ry V7 Wy
OT = Bg €7 Epz Fg Mg N3g Rg ¥y Wyg7 Ty

T included the attach structure and protruberances FL7, FLS, PT]B,
PTy7s PTigs ATyys ATy, a_nd AT, . |

Control surface effectiveness was investigated with elevon deflections
of +15° and -20°, aileron deflections of +5°, +10°, +15°, and -15°, rudder
deflections of +20°, bodyf]ap deflections of +13;75° and -14,25°, and a
speedbrake deflection of 55°,

10



INSTRUMENTATION
The LaRC 0.75-inch six-component 2019C internal balance was used for
this test program.

No model base pressures or balance chamber pressures were measured

during this test. The RCS supply pressure was set and monitored at the

plenum chambers between the two RCS nozzle blocks.

n



TEST FACILITY DESCRIPTION

The Mach 10 nozzle of the Langley Continuous Flow Hypersonic Tunnel
is designed to operate at stagnation pressures of 15 to 150 atmospheres
at temperatures up to 1960°R. Air is preheated electrically by passing
through a multi-tube heater. The nozzle has a 31-inch square test section
which incorporates a moveable second minimum. Continuous operation is
achieved by passing the air through a series of compressors. Additional
information on this facility is given in NASA TM X~1130 entitled, "Char-
acteristics of Major Active Wind Tunnels at the Langley Research Center",

by Wiiliam T. Schaefer, Jr.

12



DATA REDUCTION

Aerodynamic forces and moments were reduced to coefficient form

using the following reference dimensions:

Reference area (S) = 0.269 £t2 (38.736 in2)

Reference Lengths

-

Cc

4.748 in (used for C, in 0A105)

b

9.367 in (used for C,, C, in 0A105)

‘Ref = 12.90 in (used for X. , ~in OA105 & IA60
and for Cp, Cp, C, in IA60)

The moments were reduced about a moment reference center lccated as
fo]loWs:
Orbiter Only

Orbiter station 10.767 at Yo = 0.00 and Z, = 3.75

Integrated Vehicle

X1 = ET station 17.258 (7.368 inches aft of orbiter nose)
Yr = 0.00
Lt = 6.336 (.994 inches below orbiter FRL)

Standard LaRC data reduction techniques were used for reducing

the data to coefficient form.

13



TABLE I.

TEST ¢ 1A60/ OA105

DATE ¢ 2/22/74

COMMENTS:

14

TEST CONDITIONS
REYNOLDS NUMBER DYNAMIC PRESSURE  [STAGNATION TEMPERATURE|
MACH NUMBER (per unit length) (pounds/sq. inch) | {degrees Fahrenheit)
10.3 1.0 x 100 1.04 1350
BALANCE UTILIZED: LaRC 2019C
CAPACITY: ACCURACY: %%ELEE'E,,',%'}T

NF 70 1bs 0,35 1bs

S 25 1bs __0.125 1bs

AF 15 1bs 0.075_1bs

PM /0 _in-1bs ——0.35 in=1bs

RM 15 in-1hs 0075 in-1bs

ym ___25 in-1bs -—0.125 in-1bs
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TABLE TII. - MODEL DIMENSIONAL DATA

MODEL, COMPONENT: ATTACH STRUCTURE - ATz

GENERAL DESCRIPTION: Attach structure, same as ATy, except only the

forwvard attach structure.

MODEL SCALE: 0.010
DRAWING NO.: VL72-000089
DIMENSIONS: FULL SCALE MODEL SCALE

Orbiter to Tank

Location- In.
Xp 382.000 3.820
X _1133.000 11.330
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TABLE III. - MODEL DIMENSIONAL DATA = Continued,

MODEI, COMPONENT: ATTACH STRUCTURE - AT,

GENERAL DESCRIPTION: Right rear, Orbiter to External Tank

MODEL SCALE: 0.010

DRAWING NO.: VL72-000088B + VL72-00008¢ HNOTE: Use first drawing for location
. . : ' ' and second drawing for detail

‘ of struts
DIMENSIONS: ' FULL SCALE MODEL SCALE
. Pirst strut B
Diameter - In. {Approx.) 8.0 0.08
APt Location, In. {Attach to Orbiter)
X, - _1307.0 13.070
XT 2058.0 20.580
Fwd Location - In. (Approx.) .
(Attach to Orbiter)
X, ‘ | 1108.0 11.080
X 1859 18.59
NOTE: This strut is the mirror image
strut AT23
Second Strut
Diameter, In. (Approx.) 8.0 0.08
Location - In.
X 1307.0 13.070
Xp 2058 20.580

NOTE: This is a cross brace strut.
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TABLE III. - MODEL DIMENSIONAL DATA - Continued.

MODEL, COMPONENT: ATTACH STRUCTURE - AT2

GENERAL DESCRIPTION: _Left rear, Orbiter to Externel Tank

MODEL SCALE: 0.010

DRAWING NO.: VL72-000088B & VL72-000089

DIMENSIONRS:
Forward attach polnts:
 Orbiter to Tank
No. of struts
Diameter - In. (Approx)
Location - In. ‘
X,
Xop
Aft attach points:
Location - In. (Approx.)
, X, . :
Xp

24

NOTE: Use first drawing for location
and second drawing for deteil

of struts
FULL SCALE MOLEL SCALE
1 1
8.0 0.08
112[ 13.070
2058 20.560
1108 11.080
1859 18.590




TABLE III. - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT : _BODY - g

GENERAL DESCRIPTION : ~fuselage, Configuration 3 per Rockwell

Lines VL70-000139B.

NQTE:__IdEDi'.ic.a.l_m_Eﬁ._exoﬁpf farehady

MODEL SCALE: 0.010

DRAWING NUMBER * ,_V170-000139R

DIMENSIONS :

Length - In.

Max Width - In.

Max Depth - In.

Fineness Ratio

Atea - 1_"1:2
Max, Cross—Sectional

Planform

Wetted

Base

25

FULL SCALE MODEL SCALE
1290.3 12.903
267.6 2.676
24k .5 2.khs
4.82175 4. 82175
386.67 T _0.0387




TABLE III. -MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT : CANOFY - Co

GENERAL DESCRIPTION : __Configuration 3 per Rockwell Lines VLT0-000139.

MODEL SCALE: 0.010

DRAWING NUMBER VLI0a000139

DIMENSIONS : FULL SCALE  MODEL SCALE
Length (x =433 to X =578) In.F.S. —aks 1.450
Max Width
Max Depth

Fineness Ratio

Area

Max. Cross—Sectional

Planform

Wetted

Base
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TABLE III. - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT: ELEVON - E,,

GENERAL DESCRIPTION: Configuration 3 per Win, Rockwell Lines Drawing

VI70-000130B. _TDate for (1) of (2) sides

MODEL_‘SCALE: 0.010

DRAWING NUMBER: VL70-0001398

DIMENSIONS:

Area - Fto

Span (equivalent) - 1n.
Inb'd equivalent chord - 7y.
OQutb'd equivalent chord- In.

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord

At Outb'd eqhiv. cherd
Sweep Back -Angles, degrees

Leading Edge

Trailing Edge

Hingeline

Area Moment {Normal to hinge line) Ft3

27

FULL-SCALE MODEL SCALE
205.52 0.0206
323.34 —3:233
114.28\ ' 1.148

55.00 9.550

0.208 0.208
0.400 0.400
2,00 Q.00
o2l -o2L
——u&..—_ ML_’



TABLE III.-MODEL DIMENSIONAL DATA- Continued.

MODEL COMPONENT : BODY FLAP- Fg

GENERAL DESCRIPTION : __3 Configuration per Rockwell Lines VL70-000139

MODEL, SCALE: 0,010

DRAWING NUMBER VL70-000139

DIMENSIONS . FULL SCALE  MODEL SCALE
Length . 1n. 8470 0.8L7
Max Width - In. _267.6 2.676
Max Depth

Fineness Rotio

Arec - Fta

Max. Cross—Sectional -

Planform k2.5 0.0143
Wetted
Bese 38.0958 ' 0-9913&
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TABLE III. - MDDEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT: FEEDLINE - FL-7

GENERAL DESCRIPTION: LOX feedline between ET and Orbiter

MODEL SCALE: 0.010
DRAVING NO.: VLT8-000050
DIMENSIONS:

Centerline at:

' Dia.méter

IEARE O

29

FULL SCALE MODEL SCALE
2081.0 20.810
70.0 0.70
1330.0 13.300
70.0 0.700
18.5 0.185




TABLE III. - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT: FEEDLINE - Filg

GENERAL DESCRIPTION:

LHQ feedline between ET and QOrbiter

MODEL SCALE: 0.010

DRAWING NUMBER: VL78-000050

'DIMENSIONS:
Centerline at: XT
I
X
IO
Diameter '

30

FULL SCALE
© 2081.0
1330.0
- 70.0
18.2;_

MODEL SCALE
20.810
- 0.700
13.300
- 0.700
0.185



TABLE I1I. - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT : OMS 2OD - M

GENERAL DESCRIPTION : _Basic configuration 34 OMS pods with non-
metric RCS engine housing and nozzles. Same geometry as My

MODEL SCALE: 0.010

: DRAWING NUMBER © _y1.70-0001338

DIMENSIONS : | FULL SCALE  MODEL SCALE
Length - In. 346.0 3.460
Max Width - In. 108.0 1.080
Max Depth - In. 113.0 1.130

Fineness Ratio

Area
Max. Cross-Sectional .
Planform
Wetted
Bose
Station of aft end of RCS nozzle block 1560.0 15.650
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TABLE III. - MODEL DIMENSIONAL DATA ~ Continued.

MODEL COMPONENT: MP3S NOZZLES - N39 . e

GENERAL DESCRIPTION: Configuration 34 MPS Nozzles

MODEL 3SCALE; 0.010

DRAWING NUMBER:

DIMEN3IONS: FULL SCALE  MODEL SCALE

MACH NO.

Length - In.
- Gimbal Point to Exit Plane
Throat to Exit Plane

Diameter - In. _
Exit gk, 000
Throat
Inlet

0.9k
Erea - ft2
Bxit Hﬁ-193 _ —0.0048
Throat
__1h.620

Gimbal Point (Station) - In.
Upper Nozzle
X
Y
Z

Lower Nnzzles

Y

Z 32,7

I+
\n
-
2
(@]
+

nle;

Null Position - Deg.
Upper Nozzle
Pitch

Yaw

Lowver Nozzle
Pitech
Yaw

32



TABLE III. - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT: RCS NOZZLE - Nyg

- GENERAL DESCRIPTION: RCS nozzle providing left-hand pitch-down control to

simulate return to launch site (RTLS)

MODEL SCALE: 0.010

'DRAWING NO.: SS-A01160-19

DIMENSIONS: | FULL SCALE MODEL_SCALE
Flight dynamic pressure simulation - PSF __ 20 20
Cant angle - Deg.
Aft : : 12 12
Outboarad __20 20
Diameter - In.
Exit _1h.10 .14l
Throat 6.70 0.0670
Area - In2 ,
Exit _156.14 0.01561k
Throat 35.25 0.003525
Area ratio _ k. L30 4.430
No. of Nozzle : 2 2
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TABLE III. - MODEL DIMENSIONAL DATA - Continued,

MODEL. COMPONENT: RCS Nozzles - NSO

GENERAL DESCRIPTION: RCS Nozzle providing right-hand pitch-down control

to simulate return to launch site (RTLS).

MODEL SCALE: ©0.0l0
DRAWING NO.: SS-A01160-20
DIMENSIONS: FULL SCALE MODEL SCALE
Flight dynemic pressure simulation - PSF 20 20
Cant angle - deg.
Aft 12 12
Outboard 20 20

Diameter - In.

Exit 14.10 0.1k1

Throat 6.70 0.0670
Area - In.2

Exit 15.614 0.01561k

Throat 35.25 0.003525
Area Ratio b.h30 h.,430
No. of Nozzles 2 2
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TABLE IIL. - MODEL DIMENSIONAL DATA - Continued.
MODEL, COMPONENT: RCS NOZZLES - N51

GENERAL DESCRIPTION: RCS Nozzle proiriding left-hand yaw control to

Simulate return to launch site (RTLS).

MODEL SCALE: 0.010
DRAWING NO.: SS-A01160-11

DIMENSIONS: MODEL SGALE

Flight dynamic pressure simulation- PSF 20

Cant angle - Deg.

Aft 0

Outboard c
Diameter - In.

Exit _ 0.1h1

Throat 0.0670
Area - In.e |

Exit 0.015614

Throat - ' , 0.003525
Area ratio | 4.430
No. of nozzles L
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TABLE III. - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONERT: RCS NOZZLE - Nso

GENERAL, DESCRIFPTION: RCS Nozzle providing'riggt-hand pitch-up control

to simulate return to launch site (RTLS).

MODEL SCALE: 0.010
DRAWING NO.:; 8S-401160-12
DIMENSIONS: MODEL SCALE
Flight dynamic pressure simulation - PSF 20
Cant angle- deg.
Aft 0
Outboard , 0

Diameter - In.

Exit 0.14L

Throat 0.0670
Area - In.2

Exit ___0.01561k

Throat 0.003525
Area ratio | L. 430
No. of nozzles 2
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TABLE III. -~ MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT: ET PROTUBERANCE - PTy4

GENERAL DESCRIPTION: _LOX vent line fairing

MODEL SCALE: 0.010
DRAVING NO.: VL78-00003LA
- DIMENSIONS:
" Leéading edge at Xp
Ip
rﬁailing edge at Xp

Xp

37

FULL SCALE
_322.0
__ 0.0
_955.0

__;70.0

MODEL SCALE

3.210
0.0

9:25

0.70



' TABLE III. - MODEL DIMENSIONAL DATA _ Continued.

MODEL, COMPONENT: ET PROTUBERANCE- PTy7

GENERAL DESCRIPTION: LOX feedline falring

_ MODEL SCALE: 0.010

DRAWING NO.: VL78-000031A

DIMENSIONS: ‘ FULL SCALE MODEL SCALE
Leading edge at: Xep 955.0 9.55
' Yop 70.0 0.70
Treiling edge at: Xp | 2058.0 20.58
| T Yp - 70.0_ 0.70
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TABLE IIX.- MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT: ET PROTUBERANCE - PThg

GERERAL DESCRIPTION: LH, vent line fairing

MODEL SCALE: 0.010
DRAWING KO.: VLT78-000031A
DIMENSIONS:

Leading edge at: Xy

Trailing edge at: Xm

39

FULL SCALE

- iO-O
2058.0

- '[Q.o

MODEL SCALE
9.47

- 0.70

20.58

- 0.700



TABLE III. - MODEL LIMENSIONAL DATA - Continued.
MODEL COMPONENT: RUDDER - R :

GENERAL DESCRIPTION: 24, 3, 3A and 140A/B configurations

—MODEL SCALE: Q.010

DRAWING NUMRER:

YL70-0001464, VI,70-000095, VL70-000139

DIMENSIONS: FULL-SCALE MODEL SCALT
Area - Ft;‘? , 106,38 0011
Span (equiva]enp) - In. 2010 2010
Inb'd equivalent chord .- In. ,_gu_5a5__' LL;quﬂ____
Outb'd equivalent chord _ In. _ —50.833 0.508

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord Q.%00 0.400
At Outb'd equiv. chord . 0.500 Q.400

Sweep Back -Angles, degrees ' |
Leading Edge 34.83 - 3,83
Trailing Bdge - _26.25 2625
Hingeline 34.83 34,83

Area Moment (Normal to hinge line) - w3 526,13 Q00053
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TABLE III. - MODEL DIMENSIONAL DATA - Continued.

MODEL COMPONENT : __EXTERNAL TANK - T1o
GENERAL DESCRI_PTION - —External Oxygen-Hydrogen Tank, 3 configuratiomn,

per Rockwell Lines drawing VL78-000041 and VL72-000088

-MODEL_SCALE: 0.010

DRAWING NUMBER * _VL72-000088, VL78-000041

DIMENSIONS - FULL SCALE  MODEL SCALE
Length (Nose @ Xp = 309) 1845 18.65
Max Width - In. 2k 3.2k
Max Depth : ==
Fineness Ratio- 7 ‘5.'?'5617 5.79617
Areq ..th

~ Max. Cross-Sectional 372,855 . T ___0.0573
.Piunform
Wetted
Base :
W.P. of tank centérline (xT) In. 400.0 _4.000
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TABLE IIL. ~ MODEL DIMENSIONAL DATA _ Gontinued.

MODEL, COMPONENT: VERTICAL - V’7

GENERAL DESCRIPTION:

—rounded Jeading edge.

—Centerline vertical teil, double~wedge—airfoil—wiih

____JKﬂEh_,Sama“as_¥5*JmﬁLJdi&LmanianxananuﬁJuplﬁﬁpved-

MODEL SCALE: 0.010

DRAWING NUMBLR: VI,70-0001.39

DIMENSIONS:
TOTAL DATA

Ares (Theo) - 72
Planform
Span (Theo) - Inm.
Aspect Ratio
Rate of Taper
Taper Ratio
Sweep-Back Angles, Degrees.
Leading Edge
Trailing Edge
0.25 Element Line

Chords:
Root (Theo) WP
Tip (Theo) WP
MA&C
Fus. Sta. of .25 MiC
W.P. of .25 MAC
B.L. of .25 MAC

Lirfoil Section
Leading Wedge sngle - Deg.

Trailing Wedge Angle - Deg.

Leading Edge Radius
Void irea - Ft°

Blanketed Area

42

FULL, SCALE  MODEL SCALE
ko5 gp 0. 0h26 )
315.72 3137

1.675 1.675

_0.507 _o0.507

0.kok 0. 4ol .
45000  _b5.000
__26.2hky 26,24
%51.130 41.130
268.50 2.685
108,47 1.085
AUA3.50
—635.522. 6355
0.00 O.00
10.000 10.000
114,920 14.620
2.0 0.02
13.17 0.0013
000 Q.00




TABLE III. - MODEL DIMENSIONAL DATA - concluded.

MODEL COMPONENT: __ WING=W;57

(RENERAL DESCRISTION: copfisuration 3 mer Rockwell Lines VI70:000139R

NOTE: Same a3 Wi e except cuff,. airfoil.and jncldence anglo,

MODEL, SCALE: 0,010

......

DIMENSIONS:

TOTAL DATA 2
Arsa L.1e0,.) Ft
?lanform
Span {Theo 1In.
Asvect Ratio
Rate of Taper
Taper Ratio '
Dihedral Angle, degrees
Incidence Angle, degrees
Aerodynamic Twist, degrees
Sweep Back Angles, degrees
Leading Edge '
“Trailing Edge
0.25 Element Line
Chords: _
Root (Theo} B.P,0.0.
Tip, (Theo) B.P.
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC

EXPOSED DATA 2
rea eo) Ft
Span, (Theo) In. BP108
Aspect Ratio
Taper Ratfo
Chords
Root BP108
Tip 1.00 b

MAC

Fus. Sta, of .25 MAC
W.P. of .25 MAC

B.L. of .25 MAC -

Afrfoil Section (Rockwell Mod NASA)

XXXX~64
Root b = .
z

Tip b =
7
Data for (1) of (2) Sides

Leading Edge Cuff ,
Planform Area

Leading Edge In%ersects Fus M. L. @ 5ta

\eading Edge Intersects Wing @ Sta

43

- DWG. RO.  VL70-000139B

FULL-SCALE MODEL SCALE
2600.,0 0.269
936G A8 g 367,
2.265 2.265
1177 1.172Z
. 3.800 ~3.500
0,500 Q. 500
4.2 000 +.2.000

=_.10.24 - 10,04
35.209 15,200
§§9.2& : 6.892
137.85 1319
Y, 78
1368

1752.29 0.1752
720 .58 ribea i
2 NE8. 2058
—a 251 wDu2hsl
562,40 5.624
303.03 3.930
1185, 31 11,853
0,20 —e02 .
L T 2.518
4& Lﬂ
0.12 0.12
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TABLE V.
JET COEFFICIENTS

IA60 OA105/0A85
COEFS§EIENT q =7 PSF q = 20 PSF q = 7 PSF q = 20 PSF q = 50 PSF
T = 953 #/JET T = 965 #/JET T = 953 #JET T = 965 #/JET T = 950 #/JET

Cnad 1866 06612 1866 06612 02604
Chau -.1012 -.03588 -.1012 -.03588 -.01413
Cygs .2025 .07176 .2024 .07175 .02825
Crau .04317 .0153 .09556 03387 .01334
CrnaD -.08392 -.02974 -.1817 -.06440 -.02536
Cos -.08728 -.03093 -.00819 -.03480 -.01376
Coau .01036 .003671 .01426 .005056 .001991
Codd .01182 .004189 .01358 .004814 .001896
CzJU/D .02218 .00786 .02785 .009869 .003886
Subscripts:

Jb - Down

Ju - Up

Js - Side

Ju/D - Combined up and down




Notes:

1. Positive directions of force cofficients,
moment coefficients, and angles are
indicated by arréw

2, For clarity, origins of wind and sfébilffy
axes have been displaced from the center
of gravity

Figure 1. - Axis systems.
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a. Orbiter umbitical deor fairing support (FRg) and LO2(FLy) and LHp(FLg) Feedlines

Figure 2. - Model Sketches.
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b. Forward attachment of the external tank to the orbiter (ATZ])

Figure 2. - Continued.
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C.

Aft attachment of external tank to orbiter (AT22 23)

Figure 2. - Continued.
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Figure 3.

Model Installation Photograph
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AMPLIFICATION FACTOR ON CN OUE TO DOWN FIRING JET,

i

CONFIGURATION OESCRIPTION PCRCS  ELEVON AILRON m EFEREN:E INFORMAT ION
000

DATA SET SYHOOL
tON1020) [A~60 CFHTION MODEL J2-0T (0 TINAS NSO PITCH DWN 469,000 -20.000 000 SREF 2630.0000 SQ.FT.
[O41042) @ 1A-80 CFHYI0B MODEL A2-0T (O TINASNSD PITCH DWN 469,000 L00 000 000 LREF 1290,0000 IN,
(CH1004 ) IA-80 CFHTIOR MODEL 32-0T (O TINAS NSO PITCH DWN 469.000 15.000 000 000 ;':E‘; . %ggg.ocao {N. xT
™RP Iooao: IN. ¥T
ZIMRP 633,.6000 IN, ZT
SCALE 0100
1.4 L] | ) L Ll L} ¥ 1 ] ¥ _l T 1] L) | L | | 1 L] L ] L | L] L ] L] L] L ) T T ¥ T L] L § T | T L ]
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1.0 =3 . » - - 3 -
87T N A
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1-‘11% -10 -5 0 5 10 15 o 55‘ ' :ﬂa

ANGLE OF ATTACK, ALPHA, DEGREES

FIG 4 EFFECT OF ELEVON DEFLECTION ON N4SNSO JET INTERACTION, QSIM = 7 pSF
(AIMACH = 10,33 a AGE 1



AMPLIFICATION FACTOR ON CLM DUE TG DOWN FIRING JET. KLMD

DATA SET SYMBOL CONFIGURATION DESCRIPTION PCRCS  ELEVON  AILRON  SPDERX REFERENCE INFORMATION
CHI020 ) 1A-60 CFHTI08 MODEL 32-OT (0 TINAS NSO PITOH DWN 469.000 -20.000 000 .000 SREF 2690.0000 SO.FT.
ED-HO{?I @ IA-60 CFHTI08 MXEL 32-0T (0 TINASNSO P1TCH DWW 469.000 000 .000 .000 LREF 1290.0000 [N,
{CH1004 ) [A-60 CFHTI0B MODEL 32-OT (0 TINAS NSO PITCH DWN 489.000 15.000 000 000 BREF - 1290.0000 IN.
XMRP 1725.8000 IN, XT
m Im IN. YT
e 633.68000 IN, 2ZT
SCALE 0100
1 .4 T T T ™1 T T T —r—Tt 1T 11 LA S s |
1.2 7 .
1 -0 - - . . . . . - . . . . . . v . . . . . . . . . . . . . . . . . . . . -
- . . .. c e e . e . e e e e e . “ e e . e e S e e
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.4 - -
.2 - -
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-02 ]
-.4 i )
-.67 :
"’-8 i ‘j
-1.045 -0 -5 0 5 10 15 20 5 30

ANGLE OF ATTACK., ALPHA. DEGREES
FIG 4 EFFECT OF ELEVON DEFLECTION ON N4SNSO JET INTERACTION, QSIM = 7 PSF

(AJMACH = 10,33 PAGE 2



INCREMENTAL NORMAL FORCE COEFFICIENT. DCN.
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INCREMENTAL PITCHING MOGMENT COEFFICIENT. DCLM

SYMIQ. CONFIGURATION DESCRIPTION PCRCS  ELEVON AILRON SPDBRX REFERENCE [NFORMATION

T
020) JA-80 CFHT108 MCDEL 32-07 [0 T) 469.000 -20,000 .000 000 SREF 2690.0000
] 1A-60 CFHT10B MODEL 32-0T7 (08 T) 4692.000 000 000 000 LREF 1290.0000
| 1A-60 CFHTIOB MODEL 32-0T (0 T) 469,000 15.000 +000 000 BREF - Pse.moooo
0ca0
6000
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NORMAL FOR(

E COEFFICIENT, CN

SYMEOL CONFIGURATION DESCRIPTION

DATA SET ELEVON AJLRON SPDARK REFERENCE [NFORMATION
znlzmg % 1A-60 CFHTI0B MODEL 32-07 (O SQ.FT,
2HIA2N [A-60 CFHTIOB MODEL 32-07 (0 RE| IN.
DHIC4AN ) [A-60 CFHTLI08 MODEL 32-07 (0 IN.
#1097 ) 1A-80 CFHTIOB MCIDEL 32-0T7 (0 IN,
2H102F ) [A-80 CFHT1I08 MODEL 32-8T7 (0 IN, YT
2H4101FY [ 1A-60 CFHT1OB MBDEL 32-0T (0 N,

AQ T T T T T T .
.35 £ ' ;
.30 £ 5
25 + .
.20 £ ]
.15 ; j
A0 T 3
.05 T ;
.00 + :
—+03 o ]
”.10 : . . :/. ? f
-5 f Z / :
-.20 § A :
"025 : M :
-.30 ; 3
=35 - R ]
-.4Q f5+—— B 5 \i) 75 75 3
ANGLE OF ATTACK. ALPHA., DEGREE
FIG 4 EFFECT OF ELEVON DEFLECTION ON N49NSO JET INTERACTION, QSIM = 7 PSF
CAIJMACH = 10.33 5



------

Camageee |

§ERE §

" —

RpkREd |

------
------

m 5_ n
mmwwwmm
454

Ezdin
BaBany

958
o

oononon

6 o
o
= fogore

Tt O 0t et ey 0t

Tt il Sl et G B

% REERAR

ol Sl B U e Bt

Ll

-+

T

1 i Il i

T

20

¥ 4 ¥ L]

15

¥
»

o

L vy
. . - -

10
ALPHA,

S

T L) T ¥

0

L] ¥ L] T
. -

-3

-10

WIJ *IN3IJI44300 INIWOW ONIHOLId

DEGREES

ANGLE OF ATTACK,
FIG 4 EFFECT OF ELEVON DEFLECTION ON N49NSO JET INTERACTION, QSIM

= 7 PSF
PAGE

6

10.33

b~

CAIMACH

—



AMPLIFICATION FACTOR ON CN DUE TO DOWN FIRING JET, KND

DATA SET SVMEOL  CONFIGURATION DESCRIPTION PCRCS  ELEVON AILRON SPDBRKX  REFERENCE INFORMATION
tCH10183 @ {A~€0 CFHTION MODEL 32-OT (8 TINAS NSO PITCH DWN 167.000 -20.000  .000 .00 SREF  2690.0000 SG.FT,
(CHIO4I } 1ATE0 CPHTIOB MOOEL 32-OT {0 TIMSNSO PITCH DN 167,000 .000  .000  .000 LREF  1399.0008 14
{ C+1003) [A-60 CFHTIOB MOCEL 32-OT (O TINMAG NSO PITOH DWN 167.000 1S.000  .000  .000 OREF - |539.00959 IN.
- XMRP  1725.8000 IN. XT
YMRP L0000 IN. YT
24P §33.6000 IN. ZT
SCALE .0i00
L4 T SN B B S B A S 5 B S ma e oo
1.2 1
1.0 f ]
08 i ﬁ_\tL :
.6 : -
. y
. .
27
0 F :
-.2 i :
--4 [ :
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FIG 5 EFFECT OF ELEVON "SFLECTION ON N43NSO JET INTERACTION, QSIM = 20 PSF
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AMPLIFICATION FACTOR ON CLM DUE TO DOWN FIRING JET. KLMD

i

DATA SET SYMBOL CONFIGURATION JESCRIPTION PCRCS ELEVEN AlLRON SPDERK REFERENCE [NFORMATION
[CHICI9) @ 1A-60 CFHTIOB MOCEL 32-07 (0 TINAS NSO PITCH DWN 167.000 -~20.000 000 000 SREF 2690.0000 SG.FT,
{CHICAL ) 1A-80 CFHT108 MODEL 32-0T7 [0 TINASNSO PITCH OWN  167.000 000 000 L00 LREF 1290.0000 IN.
(O410033 1A-GD CFHTI08 MODEL 32-0T (0 TIN4S NSO PITEH OWN 167.000 15.000 000 00 BREF - lm.m IN.
XMRP 1725.8000 IN, XT
YMRP 0000 IN. YT
ZMRP £33.6000 IN, Z7
SCALE 0100
14T 771 NN . . . NN R N N ot ..
1.2 + :
[ )
1.0
N S :
; JERESY SR ! ‘
4 —t
07 :
""02 : :
_04 : i
".6 i ]
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ANGLE OF ATTACK., ALPHA, DEGREES
FIG 5 EFFECT OF ELEVON DEFLECTIUN ON N4SNSO JET INTERACTION, GSIM = 20 PSF
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INCREMENTAL NGRMAL FORCE COEFFICIENT. DCN

A SET
(0H1019)
{CHl |
qez)] 1

1A-80 CFHT]

SYMBOL CONFIGURATION DESCRIPTION
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INCREMENTAL PITCHING MOMENT COEFFICIENT. DCLM
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NORMAL FORCE COEFFICIENT, CN

DATA SET SYFE0OL COV IGURATION DESCRIPTION PCRCS ELEVON  AILRON REFERENCE INFORMATION
ZH1198) g IA-60 CFHTIOB MODEL 32-0T (0 TIN4 TCH OWN 167.000 -20.000 000 2690.0000 SG,FT,
DHI4IN]D [1A-60 CFHTIO8 MODEL I2-0T (O TINASNSQ Pl D¥N 167.000 000 000 1 290,.0000 IN.
ZAIOIN] 1A-60 CFHTIOE MODEL 32-0T7 (0 NA CH OwN 167.000 15.000 000 1290,0000 IN.
HIRF ) 1A-80 CFrTI108 MODEL 32-0T (0 NS OFF L0000 -20.000 000 1725.8000 IN,
DHIRF ) 1A-80 CFHTIOB MOCEL 32-07 (0 NS2 OFF 00 000 000 0000 IN.
ZMIBIFY [N 1A-B0 CFATIOR MADEL 32-0T {0 TINS .OFF 000 15.000 000 6336?% ;N.

A0 TTTT I T : R EEEEEEE
.35 + ' — . 3
.30 3
W25 ¢ ]
.20 t .
.15 T .
10 £ ]
.05 + ]
.00 T .
-.05 : :
-.10 f :
-015 : :
-.20 F .

-.25F —
.30 1= S
-3 0 5 10 5 0 S K

ANGLE OF ATTACK, ALPHA. DEGREES
FIG 5 EFFECT OF ELEVON DEFLECTION ON N4SNSO JET INTERACTION. QSIM = 20 PSF
CAIMACH 10.33 PAGE 11
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AMPLIFICATION FACTOR ON CN DUE TO DOWN FIRING JET. KND

DATA SET SYMBOL  CONFIGURATION DESCRIPTION PCRCS  ELEVON  AILRON  SPDBRX REFERENCE [NFORMATION

[CHID42) . IA-680 CFHTIOB MODEL 32-0T (O TINASNSO PITCH DWN 469,000 000 .000 000 SREF  2690.0000 SQ.FT.
{CH1040 8 1A-60 CFHTIOB MEOEL 32-0T7 [0 TINASNSO Pfﬂ:H OWN 483,000 .000 15.000 .000 %:: }:ggcmo mi
: : R IN. xT
Re L0008  IN. YT
P 633.6000 IN, 2T
SCALE .0100
1 .4 L} 1§ Li L | L ¥ L] 1) L L4 L L L] L] L T ¥ 1 S T 1 L] L] v L] ¥ L ) Ll L] T L 4 1 T L h T
1.2 1 ]
1.071 p
. -
06 N -
4T ’
2T
g .
.0 X 4
-2 T -
"’04 [
- -
‘-S i B
‘.8 =] * * 3 3 . . . . 3 - - . - - . 3 " . - LY . - - . - 3 - - .
-1 Q %1 i : ; i L F F i 'y L 'l 1 4 i A 'l L A4 L Fl L L i ; ; ; ; i F L 1 1 1 ¥l J 1 ]
o -10 -5 0 S 10 15 0 b 3

ANGLE OF ATTACK, ALPHA, DEGREES

FIG 6 EFFECT OF AILRON DEFL. ON N4INSO JET INTERACTION,ELEVON=0, GSIM = 7 PSF
(AJMACH = 10.33 PAGE 13



AMPLIFICATION FACTGR ON CLM DUE TO DOWN FIRING JET, KLMD

GATA SET SYMBOL CONF IGURAT ION DESCRIPTION PCRCS ELEVON AILRON SPDORKC REFERENCE [NFORMATION
lg:lmz) 8 1A-6Q CFHTIOB MODEL 32-0T7 (0 TINASNSO PITCH OW 469,000 000 000 000 SREF 2690.0000 SQ.FT,
[OH1040) 1A-B0 CFHTIOB MODEL 32-0T7 (8 TINASNSO PITCH DWN  489.000 000 15,000 000 LREF 1290.0000 IN,
BREF - 1290.0000 IN.
XMRP 1725.8000 IN, XT
YMRP 0000 IN. YT
IMRP 633.6000 IN, 2T
SCALE L0100
4T T 7177 NN M Lo T . . oo . . . . ]
1.2 -
- -
1 .o -3 . - . . 3 -
871 . 3..5::9 .
.6 EI*""""
4
i 3
21
r )
.01
-.4 i
g : T
-6 T =7 .
o -4
--8 [ . . )
-1.Q4%5 ~10 -5 0 5 10 15 0 5 3
ANGLE OF ATTACK, ALPHA, DEGREES

FIG 6 EFFECT OF AILRON DEFL. ON N4SNSO JET INTERACTION,ELEVON=0, QSIM = 7 PSF
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INCREMENTAL NGRMAL FORCE COEFFICIENT, DCN

|;||

DATA SET SYMBOI.  COW IGURATION DESCRIPTION PCRCS  ELEVON AILRON  SPDBRXC REFERENCE [NFORMAT[ON

{CHI042]) {A-60 CFHTIO0B8 MODEL 32-OT (O TINASNSO PITCH DWN  453.000 000 000 «000 SREF  2690.0000 SQ.FT,
{CHID40) 8 [A-80 CFHTIOB MOOEL 32-0T (8 TINASNSD PITCH DWN  469.000 +000 15.000 000  LREF

[T

L | 4 T f ¥ L} L] | ¥ ] L] L L] L} L] Ll L L} T 1 L) | L] L] T L] L L ¥ L 1 Li 1§ L T L] L
[ |
-0078 . . . L T PR v e e s P v e P N PO

-.086

.038

. . . s e e . . e e
LR . . . . . o .
« s s . . . . . B . e .
.100

- . . . . . . . . . .
e« . . - . . . - . o T

.
- . . . - - . . . . . .

[

‘-102.......-....\ ]
=104 T ]
_.106_1,[51 b} 1-101 i1 ;-51 i 1.4 1 L1 1 3 114 Ll a Ll

10 1S 0 25 3
ANGLE OF ATTACK, ALPHA, DEGREES

FIG 6 EFFECT OF AILRON DEFL. ON N49NSO JET INTERACTION,ELEVON=0., QSIM = 7 PSF

(AIMACH = 10.33 PAGE 15



INCREMENTAL PITCHING MOMENT COEFFICIENT. OCLM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION PCRCS  ELEVON AILRON SPOBRX  REFERENCE INFORMATION
{CHI0A2) IA-50 CFHTIOB MODEL 32-OT (D TINSNSO PITCH DWN 469,000  .000  .000  ,000 SREF  2690.0000 SG.FT.
(CH10403 B 1A-60 CFHTI0R MODEL 32-O7 (O TINASNSO PITCH DWN  469.000  .000 15.000  .000 LREF  1290.0000
BREF - 1290.0000 IN
XMRP  1725.8000 IN. XT
YMRP 0000 IN, YT
P 6336000 IN. 2T
SCALE .0i00
S L S L AN . N S N B

s e s e
> e
T
D
. . .
. TS
. x
.

.029

L] 028

.027

.026

025

.024

.023

022

.021

.020

Lol Al 1l Lid L g k11t alsi1y 1411 Lidl 1141 111 Lis i i1l I 1.i44 1 il 4

;:;:_0;;;;‘“51:;;0;::15::::10:;;;15;1iiO:zizsiii,
ANGLE OF ATTACK, ALPHA, DEGREES
FIG 6 EFFECT OF AILRON DEFL. ON N49NSO JET INTERACTION,ELEVON=Q0, QSIM = 7 PSF
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NORMAL FORCE COEFFICIENT. CN

CONFIGURATION DESCRIPTION ‘ PCRCS  ELEVEN Alm SPOBR REFERENCE INFORMATION

T $yMEC,
2nl [A-60 CFHT108 MODEL 32-01' (] DWW  459.000 000 000 SREF  2690.0000 SG.FT,
Eammg [A-80 CFHTIOB MODEL 32-0 Eb TCH DwN 459,000 .ooo 15. uoo 000 |REF N,
{ Zn1 i 1A 1] OFF .000
{2 b 1A v OFF 000

oF -60 CFHTI08 MOCEL 32-GT NS2 RCS . .0000
D4F -60 CFHTIO8 MODEL 32-8T (0 TINAG NS2 RCS . .ooo 15.000 OO0 xMRe 725.8000 m 5;
633.6000 IN. 2T
.0100

.40!.*:!!!:11:1:1:::5_:g: T
. R I

«35 T .
s SRR ]

«30 T 3
23 T 3
20 T : -
: SEREE 5

19 T : .
.10. . ../. B
L0959 T ; p
.00 T — - ’
-'05. ﬁ... -
-.10 — - .
- : ]

s Do o ]
-.15 1 ]
-.20 T P e —— .
"025-,. . N -
-030, . -
_35-_‘: ;iii HIE S i i i i i1 i I S —1 i3 iiii-l
*915 -3 0 2 10 15 0 25 3

ANGLE OF ATTACK, ALPHA, DEGREES

FIG 6 EFFECT OF AILRON DEFL. ON N4INSO JET INTERACTION,ELEVON=0, QSIM = 7 PSF
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~

PITCHING MOMENT COEFFICIENT, CLM

DATA SET SYMBOL. CONFIGURATION DESCRIPTION PCRCS ELEVON AILRON SPDBERX REFERENCE INFORMATION
[ 2H142M) g 1A-80 CFHTIOB MODEL 32-OT {0 TINASNSO PITCH OWN  469.000 000 000 L0C SREF 2690.0000 SO FT,
{ 2H140N) 1A-GD CFHTIOB MODEL 32-0T [0 TINASNSO PITCH DWN 489,000 000 15.000 .000 LREF 1290,0000 IN,
( 2HI0XF ) 1A-60 CFHTIOB MODEL 32-0T [0 TINS2 RCS OFF 000 000 .000 D00 BREF - 1290.0000 IN.
(2HI04F ) 1A-60 CFHTIOB MODEL 32-OT {0 TINAS NS2 RCS OFF .000 000 15.000 L00  xXMRP 1725,8000 IN, XT
YMRP .0000 IN, YT
MRe 633.6000 IN. ZT7
SCALE .0100
Jd4TTTTTTT L S [ 0 O 0 . B S B 0 B S
12 T
0 T
.08 |
.06 T
.04 § ]
.02 1 .
. . 4
.00 |
--02 : :
- .04 : N ]
i :
-.08 T :
U I ]
S ]
‘-03_....6*/... .
-.lqlgl i L l_lol -Sl 'l 4. A Ol i ) '] sl il ' i 10! 3 'l i 15‘ | 1 lzol 'l l25l i i l3
ANGLE OF ATTACK., ALPHA., DEGREES
FIG 6 EFFECT OF AILRON DEFL. ON N49NSO JET INTERACTION,ELEVON=0, QSIM = 7 PSF
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AMPLIFICATION FACTOR ON CN DUE 70 DOWN FIRING JET. KNO

DATA SET SYMBOL CONFIGURATION DESCRIPYIBN PCRCS ELEVON AJLRON SPDERK REFERENCE IN-'GMATIO:_!
Bl 0 KBSHSERETONSRIRN ER B .8 BE BE B
' : XMRP  1725.8000 IN. XT
YMRP 0000 IN, YT
ZMRP 633.6000 IN, 27
) SCALE 0100
L 30 SHA A 0 - B A . 0. L B S N e
1.2 1 .
1.0 T _
8T :
.6 1 : .
5 - @ . o
4 . . il ]
.0t .
—02 : o
".4 s )
r ) .. ]
-6 9 . . <
".8 [ . . . . . . o
-I.QIS‘ - 1-1 PR S| 1_5- L 01 PR S | 51 [T 101 i 43 154 1 3 FEN 1251 : 130
ANGLE OF ATTACK. ALPHA, DEGREES
FIG 7 EFFECT OF AILRON DEFL. ON N49NSQ JET INTERACTIUN ELEVON=0, QSIM = 20 PSF
CAIJMACH = 10.33 - PAGE 18



AMPLIFICATION FACTOR ON CLM DUE TO DOWN FIRING JET. KLMD

DAYA SET SYMBOL. CONFIGURATION DESCRIPTION PCRCS ELEVON AJLRON  SPDBRK REFERENCE [NFORMATION
[CHID4L ) B 1A-60 CFHTI08 MODEL 32-07 (0 TINASNSO PITCH DW  167.000 000 .000 000 SREF 2690.0000 SQ.FT,
{OH10392 IA-6C CFHTIDB MODEL 32-0T7 [0 TINASNSO PITCH DWW 167.000 000 1%5.000 . LREF 1290.0000 IN,
BREF - 1290,0000 |N.
XMRP 1725.8000 IN, XY
YMRP 0000 IN, ¥T
IMRP 633.6000 IN, 2T
SCALE 0100
1.4 T T T T T LN | T—T 7 T TTr —Tr-rr
1.2 1 ]
L ]
1.0 §
81
.6 | ]
o4
o -4
21
i - 4
.07
“.2 - -l
-04 i
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- 1
- E
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FIG 7 EFFECT OF AILRON DEFL. ON N49NSO JET INTERACTION,ELEVON=0, QSIM
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-

NTAL NORMAL FORCE COEFFICIENT. DCN

INCREME

DATA SET SYMBOL  CONFIGURATION txscnmlm PCRCS  ELEVON AILRON  SPDBRX REFERENCE INFORMATION

T
CHIOA! ) 1A-60 CFHTI08 MODEL 32-07 ([0 T) PITCH DWN  167.000 . .000 000 SREF 2690.0000 SO.FT,
Cng;S! 8 1A-80 CFHTIOB MOCEL 32-07 [0 TINASNSO PITCH DW  167.000 .% 15.000 .000
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INCREMENTAL PITCHING MOMENT COEFFICIENT. DCLM

[l

SYrel. CONFIGURATION DESCRIPTIDN PCRCS  ELEVON AILRON SPDBRX REFERENCE INFORMATION

L
CCHI041 ) B 1A-60 CFHTI00 MODEL 32-0T7 (O TINASNSO P DwN . 000 000 000 SREF  2690.0000 SQ.FT,
tcH1039) 1A-60 CFHTIOB MODEL 32-0T (0 TIN4SNSO PITCH DWN  167.000 000 15,000 .000 LREE . N.

XHRP
YMRP
IMRP
SCALE .
.0130 T 7T LA S . | T T T T Y T T YT TTY
S&

B il
i

IN, XT
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~ NORMAL FORCE COEFFICIENT, CN

A CFHTIOB MOOEL 32-07
:g CFHTIOR MOCEL 32-0

40 T

T 1 1 1
M . H .

¥ L) T T
+ Y .

.30

23

.20

L ]
—
w

0

[ ]
LELIR L LELELER ¢ TyrTYy TErET Y TUyr TT7Yy Ty

.05

.00

-.05

-.10

".15

-.20

--25

T TPT T LB IR LILEE ] T1177Y TyrT Trry

. . . .
} Il i 'l

-

-0
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PITCHING MOMENT COEFFICIENT. CLM

DATA SET SYMEOL  CONFIGURATION DESCRIPTION PCRCS ELEVON A[LRON SPDBRK  REFERENCE INFORMATION
£ 2u14IN] 1A-60 CFHTI08 MODEL 32-OT (0 TIMSNSO PITCH DWN  167.000 .000 .000 000 SREF  2690.0000 SO.FT,
(24139 1A-60 CFHTI08 MODEL 32-07 (0 TINASNSO PITCH DwN 167.000 2 .000 15.000 600 1290.0000  IN.
(24109F 3 1A-60 CFHTI08 MODEL (@ 1 oFF 000 000 .00 000 1290.0000 N,
{ 2H104F ) 1A-60 CFHT108 MCDEL (01 OFF ~000 oo 000 1725.8000 'IN. xT
633.6000 IN. 27
0100
2T T T T ]
.10
p- -4
.08
.06 T
04
- 4
o B
.02 7T
.00
-.02 i
-004
. Y 4 )
"'-06
= . » - L3 - - -1
-.08
-3 . a * . . . -4
- L L bk i 'l 1 'l '] H i | 'l y J | 1 1 1 1 1 L i L 1 L 'y i i .I i 4 4 i ; j.. ; ;-
105 =1 5 o 5 1o s 20
ANGLE OF ATTACK. ALPHA, DEGREES
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| l

OQUE TO UP FIRING JET. KNU

AMPLIFICATION FACTGR ON CN

1A-80 CFHTIO8 MODEL

2-0 TING2
1A-6Q CFHTIOR MODEL 32-07 (0 TINS2
[A-80 CFHTIOB MODEL 32-0T (0 TING2

e

REFERENCE [INFORMATION

SA.FT,
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AMPLIFICATION FACTOR ON CLM DUE TO UP FIRING JET., KLMU

.

DATA SET SYMBOL  CONF IGURATION CESCRIPTION PCRCS ELEVON AILRON SPOBRX REFERENCE [NFORMATION
(OHI1026 ] 1A-60 CFHTIOB MODEL 32-07 {0 TINS2 PITCH P RM 446,000 -20.000 .000 .000 SREF 2690.0000 SQ.FT,
{o41010) [A-G0 CFHTIOB MOOEL 32-07 (0 TINS2 PITCH UP 446,000 000 .000 .000 LREF 1290.0000 IN,
(CH1008]) 1A-80 CFHTIDB MODEL 32-0T (D TING2 PITOH P 446.000 15.000 000 000 BREF - 1299.0000 IN,
XMRP 1725.,8000 IN,
YHMRP 0000 IN.
ZMRP 633.6000 IN.
SCALE 0100
1 .4 LN B B T 7T T ¥ T 17T f ™Tr—Tr T ™ v 1 TV T r T T L A SRS S | 1
1.2 )
- PO P .. p
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AMPLIFICATION FACTGR ON CBL DUE T8 UP FIRING JET. KBLU
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CONFIGURATION DESCRIPTION
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S

T SYMBO. CONV IGURATION DESCRIPTION PCRCS  ELEVON AILRON  SPDBRX REFERENCE INFORMATION
026} 1A-60 CFHT108 MOCEL 32-07 (0

| 1A-80 CFMTI1OB MOOEL 32-07 (0

] [A-80 CFHTION MODEL 32-0T (D
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o . . . e e . . -
.6 T : - ; T : ;
o . oLl N . ;]
o . e e . . 3
L . v e e e . . ]
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L - e . . e e e . . B
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CROSS COUPLING FACTOR ON CYN DUE TO UP FIRING JET, KYNJLU

T
H:Hlm; @
(C+1010
{CH1008]

'
o

$YME0.  CONFIGURATION DESCRIPTION
[A-B0 CFHTIO8 MODEL 32-07 {0 TINS2 PITCH
1A-60 CFHTIDB MODEL 32-07 (0 TING2
1A-80 CFHTIOB MOCEL 32-0T [0 TINS2

P RH
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oH P
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INCREMENTAL NORMAL FURCE.CGEFFICIENT. OCN

| ||

DATA SET SYMEOL CONFIGURATION DESCRIPTION ELEVON AJLRON SPDBRX REFERENCE INFORMATION
{CHID2G ) 1A-B0 CFHTIOA MODEL. 2-0T (0 P R -20 .000 000 SREF SQ.FT.
[CH!OID; @ 1A-80 CFHTIOB MOOEL 32-0T IO 1TCH WP .000 o000 LREF N,
{CHIOOB 1A-60 CFHTIODB MOCEL 32-0T7 (O 1TCH P 1 000 000 m - IN' xT
YMRP IND YT
Vi IN. 2T
SCALE
005 T AR @ ]
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-.010 1
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\ II
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O TINS2
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0 TING2

R

VON AILRON SPOBRX  REFERENCE INFORMATION
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INCREMENTAL PITCHING MOMENT COEFSICIENT, DCLM
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FIG 8 EFFECT OF ELEVON DEFLECTIGN ON N32 JET INTERACTION, QSIM = 7 PSF

000 -000 000 SREF  26890.0000 SQ.FT,
000 +000 000 LREF 1290.0000 |N.
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YMRP L0000 IN, YT
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E—

INCREMENTAL ROLLING MOMENT COEFFICIENT. DCBL

OATA SET SYMEOL CONFIGURATION DESCRIPTION PCRCS ELEVEN AJLRON SPDBRX REFERENCE INFORMATION
{CHI026 ] [A-6C CFHTIOB MODEL 32-0T (0 TING2 PITCH P  RH 446,000 ~20.000 000 000 SREF 2690.0000 SG.FT,
(CHI0I03 @ 1A-60 CFRTIDB MODEL -7 (O TING? PI1TCH UP 446,000 000 000 000 LREF 1290.0000 IN.
(C+1008) [A-80 CFHTIOB MODEL 32-0T7 [ TINS2 PlTCH P 446.000 15.000 000 000 BREF - 1290.0000 IN.
XMRP 1725.8000 IN. XT
YMRP L0000 IN. YT
MR 6000 IN, 2T
SCALE 0100
-.003 TT T T !!:I-';':!7:';!:":-'::;3f*:":
; : : ]
-.004 T / .
-.005 T - :
-.006 T 4
-.007 : :
-.008 t -
-.009 T — .
-.010 f .
a 1
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SEEERE Co R -
-.018 {5 =10 ’5 5 10 15 0 75" ‘3
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FIG 8 EFFECT OF ELEVON DEFLECTION ON NS2 JET INTERACTION, QSIM = 7 PSF
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INCREMENTAL YAWING MOMENT COEFFICIENT. DCYN

Svra:. COW IGURATION DESCRIPTION PCRCS  ELE

DATA SET VON  AILRON  SPOBRY REFERENCE INFORMATION
{C+1026] 1A-80 CFATIOR MOOEL J32-OT (0 TINS2 PITCH UP  RH 445,000 -20.000 000 L0000 SREF 2690,0000 SQ.FT,
(L~1010) 1A-60 CFHT108 MODEL 32-0BT7 (0 TINS2 PITCH UP 445,000 000 .C00 J0Q LREF 1290.0000 IN.
(CHI00R ) 1A-60 CFHTIO8 MOCEL 32-0T {8 TINS2 PITCH UP 445,000 15.000 000 000 B8REF - 1290.0000 IN.
XMRP 1725.8000 IN, X7
YMRP 0000 IN, YT
ZMRe 633.8000 IN, ZT
| SCALE .0100
.028 LARN SNNNS SNNNe BENER ANEM B ll:l llfrl!ll T 1T 117
026 T
[ ]
024 T ) \ T
022 T \
020 T /; T Ty T X
018 T T
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e s e - .
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FIG 8 EFFECT OF ELEVON DEFLECTION ON N32 JET INTERACTION. QSIM = 7 PSF
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(BODY AXIS)

ROLLING MOMENT COEFFICIENT, CBL

SralL CONFIGURATION DESCRIPTION PCRCS  ELEVON AILRON SPDERK REFERENCE INFORMAT [ ON
[1A-60 CFHTIO8 MODEL 32-07 SREF 2% 0000 ﬁ.FT.

000
[A-60 CFHTIOB MOCEL 32-07 000
000 BREF - 1290,0000 IN,
o0
000
000
T

A SE

|5

YMRP L0000 N, YT

T

)

b [A-60 CFRTI0B MODEL 32-87

; XMRP 1725.8000 [N, XT
1 633.6000 IN, 2T

YITYYY
653658
8
8
8
88888

g
faa

L
BB

B

002 S A U | T T 17 1 177 T 117 T T 1 T T T T 01 T T T 7T
r ] : : : Do Do S
001 t— T T : : : : T
o : : b 3
r p i : : Do 3
.000 T - — iy - - - .
r : T : 3
o : : : 3
C . . 3
—-001-- M . M -
C ol : : Lo ]
L : Lo 3]
-.002 ; o— p— : M ]
C o o o 3
N . N [ o 3
-,003 T—— : P — — P : 3
C . . : Lo P Lon o M . 3
-.004 T—V—— : — P : .
oL Ll O M M M 3
-.005 T T T PO e .
IREE ERENE RN ER R B :
-.008 P —— .
L : Lo ]
-.007 R - :
C I:Z\Z'Z oL Lol .o 3
-.008 +— : T — — : T - 3
C : Lo : : : M 3
C Lol co L : SO .o 3
-.009 T/ /// " : : 3
”0010 - . . . A . . N N . 1
- : . :jﬁz . A I B : 3
-.OIIP. . . . . . M . . . . . ' »
N : : T : : n
-012 T+ \\ : - : : : 3
o ot LOTAN : . P . . P : 3
- DT [ T\ Y] . . .+ 0 . - - LR 'Y -
-.013 T \% — ; : : p— ]
r : 3
-.014 ¢t . — : . ]
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. ﬁi-1'5 -10 -3 0 o 10 15 20 25 3
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FIG 8 EFFECT OF ELEVON DEFLECTION ON N52 JET INTERACTION, QSIM = 7 PSF
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(BOOY AXIS)

YAWING MOMENT COEFFICIENT., CYN

DATA SEY SYMBOL CON IGURATION DESCRIPTION PCRCS  ELEVON AILRON  SPDBRK REFERENCE [NFORMATION
ZH126N ) [A-60 CFHTIOB MODEL 32-0T (O TINS2 PITCH P RM 446.000 -20.000 .000 000 SREF 2680.0000 SQ.FT,

EZH! TONY 1A-60 CFHTIOB MODEL 32-07 (0 TING2 PITOH UP  445.000 -000 000 .000 LREF 1290.000C IN,

{ 2H108N ] [A-80 CFHTIOB MODEL 32-0T (0 TINS2 PITCH P 446.000 15,000 .000 000 BREF - 1290.0000 IN.
(2HI0FF ) [A-8Q CFHTION8 MODEL 32-3T (@ TINS] RCS OFF 000 -20,.000 .000 000 XMRP 1725.8000 IN, XT

{ Z+102F ) 1A-80 CFHTIOR MODEL 32-8T (0 TINS2 RCS OFF +000 000 000 .000 vMRP L0000 IN. YT

(2HI0IF] [N 1A-B0 CFHTIOR MODEL 32-8T (0 TING] RCS OFF L£00 15.000 .00 L0 SZE‘:EE 533.6% IN, 2T

.028 !!!5!!'!!' | 2 B 1 1T T T T rr Tt 15?‘!

.. N O T .
[T R S

PR O .../...

R I BN /. [
[ R R T S R
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\

014 . . . . N e e e . A\

2\
A EEEEE R
.008 | T ]
.006 T
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SESEREEEE 5
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FIG 8 EFFECT OF ELEVON DEFLECTION ON N52 JET INTERACTIONs QSIM = 7 PSF
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AMPLIFICATION FACTOR ON CN DUE TO UP FIRING JET. KNU

DATA SET SYMBAL. CONFIGURATION DESCRIPTION PCRCS ELEVON AlILRON SPUBRK REFERENCE INFORMATION
(DH1025]) A-80 CFHTIOD MODEL 32-0T (O TINS2 PITCH UP R4 158,000 -20.000 000 000 SREF 2690.0000 SQ.FT,
{OH1009) @ A-BD CFHTIOR MODEL 32-0T7 {0 TINS2 PITCH P  158.000 000 000 00 LREF 1290.0000 IN.
{CHI007 3 {A-B0 CFHTI0B MODEL 32-07 [0 TINS2 PITCH P 158,000 15.000 000 L0000 BREF - 1290.0000 IN.
XMRP 1725 ,8000 IN, XT
YMRP 0000 IN, YT
IMRP £33.68000 IN, 2T
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AMPLIFICATION FACTOR ON CLM DUE T8 UP FIRING JET,. KLMU

DATA SET SYrOOL. CONFIGURATION DESCRIPTION PCRCS ELEVON AILRON SPDBRK REFERENCE INFORMATION
tCHIN2S) 1A-BD CFHTIOR MODEL X2-0T (O TINSZ PITCHUP RH 158,000 -20.000 00 000 SREF 2690.0000 SO.FT,
{O+1009) @ }A-GD CFHTIO8 MODEL 32-07 (0 TINS2 PITCH P 158,000 000 000 000 LREF 1290.0000 IN.
(010071 A-B0 CFHTIOB MODEL 32-0T (B TINS2 PITCH U 1S8.000 15.000 000 000 8REF - 1290.0000 IN.
; XMRP 1725,800C IN., XT
YMRP 0000 IN, ¥T
IMRP . 633.6000 IN, ZT
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AMPLIFICATION FACTOR ON CBL DUE TO UP FIRING JET. KBLU

SyMBOL CONFIGURATION DESCRIPTION PCRCS  ELEVON AILRON SPOBRX REFERENCE INFORMATION
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i [A-60 CFATIOB MODEL 32-0T (0 TINS2 P 8. 15.000 000 L0060  BREF - }

DATA SE
cH1025
cH1009
CH1007

P RmH
ITCH P 1
ITCHuP

v

1 4 L ¥ T L ¥ L] T T T A ¥ 1 T L] T A | ¥ T L] T L] L] L) 1 L) L T L] T T T T T T T L]
L] - . . . ) . . - - . + . . - - - . 3 - - - - - - - . - - -
- -
- |
1.2
- b
- s
i 7
1.0
- . e <
- N -

.
e ]
[ o I o\ ..

4

. F e e T T c e
- P T Y ce
<. . Coe o e g e e

.6
T . ¥ S [ T T I T B S e e
T o T S e N T [ O
S O N TR T T O O 7/ L e
.. e e . B T e e .
T N O T S . e P
Y/ A . T

o2

b . . * . . -
- - - - . . -
o . - . B . -
.0

b . - . . -y
- - - . . -
- . . - . .

. - . . -

. . . . .

A i

[
.
-

1
.N
. L

. . . L Y L N} L A s .
.« . . L P Y L LIRS

« offf. . I L Y « s e e « a4 . s
. DY F Y L S Y L R

IS Y L L e e ek
s e s 2 e s e L Y D Y e e e -

. voe e e « 2 e e L oA e s

E . « .
. . . . .

i
@

R ]
3 D

-.8 \\\_y/
- '/ A ]

i 1

_I.lel F | ,1_101 ol 1—51 bkl ol il 4 5| bl 1101 I i |151 | liol i3 1251 bl 13
ANGLE OF ATTACK. ALPHA, DEGREES ‘

FIG 9 EFFECT OF ELEVON DEFLECTION ON N32 JET INTERACTION, QSIM = 20 PSF
(AIMACH = 10.33 . PAGE 40



.|

CROSS COUPLING FACTOR ON CLM DUE TO UP FIRING JET, KM,BLU

SyHaoL

CONF IGURATION DESCRIPTION
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l

CROSS COUPLING FACTOR OGN CYN DUE TO UP FIRING JET., KYN.LU

A SET SYMBOL CONFIGURATION DESCRIPTION LW SPOBRK REFERENCE [NFORMATION
1025) @ 1A-80 CFHTIO8 MUCEL 32-07 {0 TINS2 PITCH UP 000 000 SREF 26900000 SQ.FT,
1009 ) 1A-60 CFHTION MODEL 32-0T (0 TING2 PITCH 000 LO00 LREF 1290.0000 IN.
10071 1A-B80 CFHTIOB MODEL 32-0T7 (0 TINS2 PITCH 000 000 BREF - 1290.0000 IN,
XMRP 1725.8000 IN. XT
YMRP 0000 IN. YT
ZMRP 633.6000 IN, 2T
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INCREMENTAL NORMAL FORCE COEFFICIENT, DCN

TSvMEOL CONFIGURATION DESCRIPTION PCRCS  ELEVON Alm SPOBRK REFERENCE [NFORMATION
g @ 1A-60 CFHTI0B MODEL. 32-07 { 158.000 -20,000
]

8
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g
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B
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0 TING2 WP ™M
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L

DATA

LT T

INCREMENTAL PITCHING MOMENT COEFFICIENT. DCLM
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S
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CONF IGURATION DESCRIPTION
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INCREMENTAL ROLLING MOMENT COEFFICIENT., DCBL

DATA SET SYMBOL. CONFIGURATION DESCRIPTION PCRCS ELEVON AlLRON SPDBRX REFERENCE INFCRMATION
{C1025) IA-60 CFHTI0B MEOEL 32-0T (0 TINSZ PITCH UP  RH 1568.000 -20.000 000 000 SREF 2690.0000 SOQ.FT,
{1009 ) 1A-60 CFHRTIO8 MO0EL 2-0T (0 TINS2 PITCH P 158.000 000 000 000 LREF 1290 .0000 IN,
[O+1007) IA-60 CFHTIO8 MODEL 32-0T7 (3 TINS2 PITCH UP 158,000 15.000 000 L0000 OREF - 1290.0000 IN,
MR 17235.8000 IN. XT
YMRP L0000 IN, YT
iy Cod £33.6000 IN, Z7
SCALE QI00
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INCREMENTAL YAWING MOMENT COEFFICIENT, DCYN

4

DATA SE

TSYMBEOL CONVIGURATION DESCRIPTION PCRCS ELEVON AILRON SPOBRK REFERENCE INFORMATION
[CHIO25} [A-60 CFHTI08 MOCEL 32-0T (0 TINS2 PITCH UP R+ 158.000 -20.000 +000 000 SREF 2620.0000 SQFT,
{O41009) [A-B0 CFHTI08 MODEL 32-0T {D TINS2 PITCH P 158,000 . N 000 LREF 1290.0000  IN.
(CHI07 ] 1A-60 CFHTIOB MOOEL 32-0T (0 TINS2 PITCH UP 158,000 15.000 . .000 BREF - 1290.0000 IN.

XMRP 1725.8000 IN. XT
YMRP 0000 IN. YT
‘ ZMRP 633.5000 IN. ZT
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PITCHING MOMENT COEFFICIENT. CLM
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(BODY AXIS)

ROLLING MGMENT COEFFICIENT, CBL
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SYME0. COV IGURATION DESCRIPTION
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(BODY AXIS)

YAWING MOMENT COEFFICIENT, CYN

DATA SET SYFBA, CON IGURATION DESCRIPTION PCRCS ELEVON AILRON  SPDORK REFERENCE [INFORMATION
[ 2+4125N) [A-60 CFHTI08 MODEL 32-0T7 [0 TING2 PITCH P RM 158,000 -20.000 000 L0000 SREF 26890.0000 SQ.FT,
{ZHI109N ) 1A-80 CFHTIOB MODEL F2-0T (0 TINS2 PITCH P 158,000 000 000 L0000 LREF 1290.0000 IN.
{2-107N) 1A HTI108 MODEL 32-0T (0 TING2 PITCH UP 158,000 15.000 000 000 BREF - 1290.0000 IN,
{Z=I10HF ) 1 (0 TINSI 000 000 000 000 xMRP 1725.8000 IN, XT
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AMPLIFICATION FACTOR ON CN DUE 70 l;!P FIRING JET, KNU

DATA SET SYMEO. CON IGURATION asscmpnm PCRCS ELEVON  AILRON SPDBRK REFERENCE INFORMATION
(CH1010) B [A-B0 CFHTIOB MODEL 2-0T (O TINS2 PITCH UP 445,000 000 .000 000 SREF 2690.0000 SO.FT,
(L1030 [A-60 CFuTIDB MOCEL 32-0T (0 TING2 PITCH P 446,000 000 000 55.000 g;EEE _ {%.% IN.
XMRP  1725.8000 IN. XT
YMRP 0000 IN, YT
Fdniad 833.8000 IN, 2T
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AMPLIFICATION FACTGR ON CLM DUE TO UP FIRING JET. KLMU

I

DATA SET SYMBOL CONF IGURATION DESCRIPTION PCRCS ELEVON AILRON SPOBRXK REFERENCE [NFORMATION
[CH1010) 8 lA-60 CFHTIOB MODEL 32-0T7 (8 TINS2 PITCH P  445.000 .000 000 000 SREF 2690.0000 SG.FT.
(O+1030) 1A-60 CFHTIOB MODEL 32-0T (0 TINS2 PITCH P 446.000 000 L0000 55.000 bggg :%m %:.

XMRP  1925.8000 IN. XT

YMRP .0000 IN, YT
ZHRP 633.6000- IN, 2T
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SYMBO. CONF IGURATION CESCRIPTIGI PCRCS  ELEVON  AILRON  SPOBRK REFERENCE INFORMATION
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CROSS COUPLING FACTOR ON CLM DUE TO UP FIRING JET. KM.BLU

CONF IGURATION DESCRIPTION
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CROSS COUPLING FACTOR ON CYN DUE TG UP FIRING JET. KYN.,LU

A SET SYMBOL  CONFIGURATION DESCRIPTION PCRCS ELEVON AILRON SPOBRK  REFERENCE g&mgu:?
A HT MODEL 32-0T I8 TINS2 PITCH WP 446, 000 000 000 SREF 2690, L
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i

INCREMENTAL NORMAL FORCE COEFFICIENT. DCN

DATA SET SYMBOL CONFIGURATION DESCRIPTION

1A-50 CFHTIOB MODEL 32-07 (0 TINS2
1A~80 CFHTIOB MODEL 32-0T (0 TINS2 PITCH WP

tDﬂOng

B

PITCH UP

PCRCS
446,000

ELEVON
.000

.000

AILRON  SPOBRK

000

REFERENCE [NFORMATION

FIG 10 EFFECT OF SPDBRK DEFLECTION ON N32 JET INTERACTION, QSIM
10.33

CAIMACH
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(¢ S
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10
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15
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20

PAGE

= 7 PSF

26

[CHI030D 446.000 000 000 95.000 LREF 1290 .0000 N.
BREF - 1290.0000 IN.
XMRP 1725 .,.8000 IN. XT
YMRP 0000 IN, ¥T
ZMRP 833.6000 IN, 27
SCALE L0100
-.008 T 77 . NN e . . . R T N Uy n
C o~ ) I Do
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INCREMENTAL PITCHING MOMENT COEFFICIENT. DCLM

DATA SET SYMEL CONFIGURATION CESCRIPTION PCRCS ELEVON AILRON  SPOBRK REFERENCE INFORMATION
(CH1010) 8 1A-680 CFHTIOB MODEL 32-07 [0 TINS2 PITCH UP 445.000 000 000 000 SREF 2890.0000 SQ.FT,
{CH1030)2 1A-60 CFHTIOB MODEL 32-0T (0 TINS2 PITCH WP 445,000 000 000 S5.000 LREF 1290.0000 IN,
BREF - 1290.0000 IN,
XMRP 1725.8000 IN, XT
YMRP L0000 IN, YT
ZMRP 633.8000 . IN. 2T
SCALE 0100
012 A - "? LR R A N .. RS R rytvr 1
r : cofoo @ : S T
r Y AU U Do
011 1 / \ DT
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INCREMENTAL ROLLING MOMENT COEFFICIENT. DCBL

DATA SET SYMEQL  CONF IGURATION DESCRIPTION

{CH1010) 8
(CH1030)

IA-60 CFHTIOB MODEL 32-0B7T (0 TINS2

IA-80 CFHTIOB MOCEL 32-0T (O TINS2 PITCH UP

PITOH P

PCRCS

448.000
446.000

ELEVON

000
000

AlL

.000
.000

RON  SPOBRX

REFERENCE INFORMATION

SOQL.FT,
N.
IN,

IN., XT
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INCREMENTAL YAWING MOMENT COEFFICIENT. DCYN

DATA SET SYMEOL CONFIGURATION DESCRIPTION ELEVIN AILRON SPOBRY REFERENCE INFORMATION
{OHI010) 8 1A-60 CFMTIOR MODEL 32-0T (0 TINS2 PITCH P .000 000 000 SREF 2690, 0000 SQ.FT.
[(CH1030) 1A-60 CFHTIOB MODEL 32-0T (3 TINS2 PITCH P 000 000 5S5.000 LREF 1290,0000 IN,
' BREF - 1290.0000 IN,
’ XMRP 1725,8000 IN. XT
YMRP 0000 IN, ¥YT
ZMRP 833,.E000 IN, 27
SCALE 0100
036 T 7711 T Ty Tt L ' T IR I T ™3
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.032 t \ —— 13
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NORMAL FORCE CGEFFICIENT, CN

SYyral. CONFIGURATION DESCRIPTION PCRCS  ELEVON AILRON SPDERK REFERENCE INFORMATION
TA-80 CFATION MODEL 32-0T (8 TINS2 PITCH UP 446,000 000 . 000 SREF 2690,0000 SQ.FT,
1A-80 CFHTI08 MODEL J2-0T (0 TING2 PITCH P 446.000 . 0000 IN.
[A-80 CFHTI08 MOCEL R2-BT7 (B TINS2 000 0000  IN.

emn 725.8000 IN, XxT
o0c0
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100

[A-80 CFHTI08 MODEL 32-QT ¢
IN, YT
IN, ZT
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PITCHING MOMENT COEFFICIENT, CLM

R

DATA SET SYMBOL. CONFIGURATION DESCRIPTION PCRCS ELEVON AILRON SPDBRX REFERENCE INFORMATION
(2H110N) [A-60 CFHTIO8 MOCEL 20T (0 TINS2 PITCH UP 446.000 .000 .000 000 SREF 2890.0000 SO.FT,
{2HI30N) [A-60 CFHTIOB MOCEL 32-0T (8 TINS2 PITCH UP 446.000 .000 L00 S5.000 LREF 1290.0000 IN,
{ZHI02F ) [A-80 CFHTIDB MOOEL 32-QT7 (8 TINS2 RCS OFF 000 000 000 000 BREF - 1290.0000 IN,
{ 2+4106F ) 1A-80 CFHTIOAB MODEL 32-0T7 (8 TIN4DS NS2 RCS OFF 000 000 000 55.000 xMRP 1725,8000 IN, XT
YMRP 0000 IN, YT
ZMRP 8000 IN, 27
SCALE .0100
"2 20 SLARARAR A A B (A AN E A B S AL L AN SR A S S
.10 e e
[ C ]
.08 1 e
IOG -
.04 1
.02
r E
.00
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(BODY AXIS)

ROLLING MOMENT COEFFICIENT. CBL

~

CONFIGLRATION DESCRIPTION PCRCS ELEVON AILRON SPOBRK REFERENCE [NFORMATION

YME0L
[A-60 CFHTIOB MODEL J2-0F (0 TINS2 PITCH P 446.000 000 000 SREF 2690.0000 SQ FT.
[A-B0 CFHTIOB MODEL 32-0T {0 Tlh52 PITCH P 446,000 000 S5.000 LREF 1290.0000
1A-80 CFHTIOB MOOEL 32-07 (2 TING2 RCS OFF 000 .000 L00 BREF - 1290.,0000 lN
1A-B0 CFHTIOB MODEL 32-0T (O TIN4S NS2 RCS OFF 000 000 SS5.000  xmARP 1723.8000 IN, XT
YMRP L0000 INL YT
ZMRP 633.8000 In. ZT
SCALE L0100
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(BODY AXIS)

YAWING MOMENT COEFFICIENT, CYN

OATA SET SYMBOL CONFIGURATION DESCRIPTION PCRCS ELEVON AILRON SPOBRK
[ 2H110N] g [A-60 CFHTIOS MODEL 32-07 (0 TIANS2 lad UP  446.000 000 000 .000 SREF 2690.0000 SQ,FT,
[ ZHIAON) 1A-80 CFHTIOR MODEL 32-07 [0 TINGZ PITCH P 446.000 000 L00 95,000 LREF 1290.0000 IN,
{ 2+4102F ) [A-80 CFHRTIO8 MODEL 22-07 [0 TINS2 OFF 000 000 000 000 BREF - 1290.0000 IN,
[ 2~108F ) [A-B0 CFHTIOB MODEL 32-0T7 [ TINAS NS2 OFF 0o 000 L00 S5.000 xMRe 1725.8000 IN. XT
YMRP 0000 IN, YT
ZMeRp 6000 IN, ZT
SCALE 0100
.035 T B e S B
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AMPLIFICATION FACTOR ON CN DUE TO UP FIRING JET. KNU

DATA SET $YMBOL. CONF IGURATION DESCRIPTION PCRCS  ELEVON AILRON SPOBRK  REFERENCE INFORMATION
{O+1009) 8 [A-G0 CFHTIDB MODEL 32-0T [0 TING2 PITCH UP 158,000 .000 .000 000 SREF  2690.0000 SQ.FT.
(Cr1029) 1A-60 CFHTI0B MODEL 32-OT (0 TING2 PITCH P 158.000 .000 000 S5.000 LREF .moooo m
725.8000 IN. XT
0000  IN. YT
6000 IN. 2T
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AMPLIFICATION FACTOR ON CLM DUE TO UP FIRING JET, KLMU

A

DATA SET SYMBOL.  CONFIGURATION DESCRIPTION PCRCS ELEVON AILRON SPDBRX REFERENCE [NFORMATION
{CHI1009) 8 1A-60 CFHTIO8 MODEL 32-07 (0 TINS2 PITCH P 158,000 000 .000 .000 SREF 2690.0000 SG.FT.
(CHio29] 1A-60 CFHTIOB MODEL 32-07 (0 TINS2 PITCH UP 158,000 000 000 S5.000 LREF 1290.0000 N,
BREF - 1290,0000 IN.
XMRP 1725.8000 IN, XT
YMRP 0000 IN, YT
ZMRP 6000 IN, 27
SCALE 0100
14T 77T [ NN N N . . . R .. .. T ]
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e

AMPLIFICATION FACTOR OGN CBL DUE TG UP FIRING JET. KBLU

I

¢
B8 n

SYMBOL  [CONF IGURATION DESCRIPTION PCRCS  ELEVON AJLRON  SPOBRK REFERENCE INFORMATION
8 1A-80 CFHTIOB MODEL 32-0T7 (O T) PITCH U 198,000 .000 .000 000  SREF 2690.0000 SQ.FT.
1A-60 CFHTIO8 MODEL. 32-0T7 (O T) uP 158,000 .000 000 S5.000 LREF 1290.0000 IN.
BREF - 1280.0000 IN,
8000 [N, XT
YMRP L0000 IN, YT
ZMRP 8000 IN, ZT

22

NS2
NS2 PITCH
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CROSS COUPLING FACTOR ON CLM DUE T UP FIRING JET., KM,BLU

SYMBOL COVW IGURATION DESCRIPTION PCRCS  ELEVON AILRON  SPDERK REFERENCE INFORMATION

T
(OHI009) [A-80 CFHTI0B MODEL 32-07 (0 TINS2 PITCH U 158,000 .00 .000 000 SReF 2690.0000 SO.FT,
[CHI029} 8 [A-80 CFHTIOB MODEL 32-0T (8 TING2 PITCH WP 158.000 000 000 S5.000 LREF 1290.0000  IN.
BREF - 1280.0000 IN.
XMRP 1725.8000 IN. XT
YMRP 0000 IN, YT
In, 27
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CROSS COUPLING FACTOGR OGN CYN DUE TO UP FIRING JET. KYN.LU

DATA SET SYMBOL  CONFIGURATION DESCRIPTION PCRCS ELEVON AILRON SPOBRK REFERENCE INFORMATION

{CHINC9) 8 1A-60 CFHTIO MODEL 2-07 (0 TING? PITCH UP 158.000 000 000 000 SReEF 2690.0000 SQ.FT.
[CH1029]) 1A-60 CFHTIO8 MODEL 32-0T [0 TINS2 PITCH WP 158,000 000 000 S5.000 LREF 1290.0000 IN.
BREF - 1290.0000 IN,

XMRP 1725.8000 IN, XT

YHRP 0000 IN. YT

P = 633.6000 IN., 2T

SCALE 0100
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DATA GET SYMBOL  CONFIGURATION DESCRIPTION PCRCS  ELEVON AILRON SPDBRX REFERENCE INFORMATION

(CHI0DY) 8 IA-B0 CFHTI0B MODEL 32-0T {0 TING2 PITCH P 158.000 .000 .000
(On1023) 1A-80 CFHTIOR MODEL 32-0T (0 TINS2 PITEH P 158.000 .000 000 S5.000 LREF
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INCREMENTAL PITCHING MOMENT COEFFICIENT. DCLM

8

SYMBOL. CONFIGURATION DESCRIPTION

1A-60 CFHT10B MODEL 32-0T (O
1A-60 CFHT108 MODEL 32-07 (O
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INCREMENTAL ROLLING MOMENT COEFFICIENT, DCBL

OATA SET SYMBOL  CONFIGURATION DESCRIPTION PCRCS  ELEVON AJLRON  SPDBRK REFERENCE [NFORMATION

1A-80 CFHTIOB MODEL 32-07 (0 TINS2 PITCH P 158.000 000 .000 000 SREF 2690.0000 SQ.FT,
Eg%%; B [A-80 CFHTIOB MODEL 32-0T (0 TING2 PITCH WP 158.000 .000 .000  55.000 %{: l%.m IN,

XMRP 172508000 IN. XT
YMRP 0000 IN, YT
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DATA SET SYMBO. CONFIGURATION DESCRIPTION
[CHIOOS ) 8 1A-80 CFHTI0B MODEL 32-0T (0 ng PITCH WP }

{CH1029]) IA-B0 CFHTIOB MODEL 32-0T (O T

INCREMENTAL YAWING MOMENT COEFFICIENT., DCYN

PCRCS  ELEVON  AILRON  SPDERX
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NORMAL FORCE COEFFICIENT. CN

SYMBOL CONFIGURATION DESCRIPTION

€0 CFHTI08 MODEL 32-0T (0 TINS2
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PITCHING MOMENT COEFFICIENT, CLM

DATA SET SYMBOL CONFIGURATION DESCRIPTION PCRCS ELEVON AILRON SPDBRK REFERENCE [NFORMATION
ZH109N) g 1A-60 CFHTIOBR MODEL 32-0T (0 TINS2 PITCH UP  1568.000 .000 000 000 SREF 2690.0000 SO.FT,
ZH129N] IA-60 CFHTIOR MODEL 32-0T (0 TINS2 PITCH P 158.000 000 L0000 55,000 LREF 1290.0000 IN.
2r102F ) 1A-80 CFHT108 MDOEL 32-0T7 {0 TINS2 RCS OFF .000 «000 000 . F 1290.0000 N,
21 08F ) 1A-60 CFHTIOB MODEL 32-07 {8 TIN4S NS2 RCS OFF .000 000 000 SS5.000 xXMRP 1725.8000 IN. XT

YMRP L0000 INL YT
MR B533.6000 IN, 2T
SCALE 0100
.12 PI T T 1 T LI B LI S T LR | LI LA L LR T—T | 'l T ‘r : v I 1 It t‘l'l:l
10 T DU R
.08 r e 1 e e i . i :.
.06 + o
.04 T .
.02 ’
- -
o B
r .
.00
—t02 i
-.04 .
-.06 + ]
- ... 4
- [N 4
- PPN 4
_.08'”'5 ]
_.10_151 T 1-101 L1 -51 I T 0| I | 5. I T 101 I | 15: TR liol S U GRS RS TN TS § _40
ANGLE OF ATTACK, ALPHA, DEGREES
FIG 11 EFFECT OF SPDBRK DEFLECTION ON N52 JET INTERACTION., QSIM = 20 PSF
(AJMACH = 10.33 PAGE 74



(BGDY AXIS)

ROLLING MOMENT COEFFICIENT. CBL

SYMED.  CONFIGURATION DESCRIPTION PCRCS - ELEVON AILRON SPDBRX REFERENCE [NFORMATION
.% .000 SREF 2690,0000 ?UFT.

000 000 BREF - 1290.0000 IN.
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(BODY AXIS)

YAWING MOMENT COEFFICIENT., CYN
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T SYE0. CONIGURATION DESCRIPTION PCRCS  ELEVON AlLRON  SPDBRY REFERENCE INFORMATION
(CHI024} [A-60 CFHTI08 MODEL 32-0T (0 TINASNS2 ROLL 446.000 -20.000 +LL00 000 SREeF 2690.0000 SQ.FT,
(CH10123 {A-60 CFHT108 MODEL 32-0T [0 TiMne ROLL 446,000 000 000 000 LReF 1290.0000 IN,
(O] 1 1A-60 CFHTIDB MODEL 32-0T (0 T} ROLL 446.000 15.000 .000 000 B8ReF - 1290,0000 N,
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CROSS COUPLING FACTOR ON CLM DUE TO UP AND DOWN FIRING JETS, KM.BL2

DATA SET SYMBOL  CONFIGURATION DESCRIPTION PCRCS  ELEVON AlLRON  SPOBRX REFERENCE INFORMATION
tCHIO24 ) IA-50 CFHTI0B MODEL 32-0T {0 TINASNS2 ROLL 446,000 -20,000 000 .000 SREF  2690.0000 SO.FT.
{EniD12) | [A-60 CFHTI0B MODEL 32-0T [0 TINAS N52 ROLL 446.000 Neas) 000 .000 LREF  1290.0000  IN.
[CH+1006 2 1A-80 CFHTI0B MCCEL 32-0T (0 TINAS N2 ROLL 446,00 15.000 000 .000 BREF - 1290.0000  IN.
XMRP 1725.8000 IN, XT
YMRP 0000 ING YT
ZMRe L6000 IN, ZT
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S

DATA SET SYMBOL  CONF IGURATION DESCRIPTION
(0 1A-B0 CFWT108 MODEL 32-0T (0
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REFERENCE INFORMATION
2690.0000 SO.FT,

SREF

1290.0000
1290.0000
1725.8000
.0000
£33.68000
0100

IN,
IN

IN, XT
IND YT
IN, 2T

LR LI

L L4 T T T T T LIS L] T T ¥ 1 ! T ¥
. H . N . . . . - . . . . . .

1 T T T

¥ LA
. - .

LI 4

v
e

v e
-
[

i
-

i
[
‘
.‘E.-.
‘

e
)

.5

]

o4

w

.
N

[
—

-
o

i
L3
—

.
N

1
W

i
'

U SO W I W S T O S S N A S

RREE EEEEE EEEEE I

.
'

. . . . N .
1 'l Il i ] i

i

i

. . N
Il I 4

-
-
-

L

U‘I‘II T 1Y TTY VT LALIR BB § T'l!\lll" TYTY TTrY TTTYTYTIrrlroIiy Tr7T (v TTY Y T

-1 0

9

10

13

2

GL]IIA FE W 111 NN ES TEWE i1 1.1 11133 IS WS 1111 Lo d 4 i g3 bl s s itid

CROSS COUPLING FACTOR ON CYN DUE TO UP AND DOWN FIRING JETS, KYN,L2.

ANGLE OF ATTACK. ALPHA, DEGREES

FIG 12 EFFECT OF ELEVON DEFLECTION ON N49NS2 JET INTERACTION. QSIM
(AIJMACH = 10.33

= 7 PSF
PAGE

79



DCBL

INCREMENTAL ROLLING MOMENT COEFFICIENT,

DATA SET SYMED CONF IGURATION CESCRIPTION PCRCS ELEVON AILRON SPDBRX REFERENCE INFORMATION
(CH1024) @ 1A-60 CFHTIOR MOCEL 32-0T7 (0 TINONS2 ROLL 445.000 -20.000 .000 000 SREF 2690.0000 SQ.FT.
[CHIDL2) 1A-80 CFHTIOB MODEL 32-07 [0 TIN4G NS2 ROLL 446 .000 000 .000 L0000 LREF 1290.0000 IN.
[OH1006 1] 1A-680 CFHTIOB MODEL 32-0T (8 TINAD NS2 ROLL 446.000 15,000 000 000 BREF - 1290.0000 IN.
XMRP 1725.8000 IN. XT
YMRP L0000 IN, YT
IMRP 33.6000 IN. ZT7
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INCREMENTAL PITCHING MOMENT COEFFICIENT, DCLM

:

SYMBO.  CONFIGURATION DESCRIPTION
1A-80 CFHT108 MODEL 32-07 (
I1A-8Q CFHTI0B MODEL 32-0T {
{A-B0 CFHTIOB MODEL 32-07
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INCREMENTAL YAWING MOMENT COEFFICIENT. DCYN

DATA SET SYMBOL CONFIGURATION DESCRIPTION PCRCS ELEVON AILRON  SPDBRY REFERENCE [NFORMATION
(CHID24 ) @ [A-60 CFHTIOR MODEL 32-07 (0 TINAINS2 ROLL 446,000 -20.000 000 000 SREF 283] 0000 SQ.FT
(CH1012) [A-BD CFHTIOB MIOEL 32-07 [0 TINAS NS2 ROLL 446,000 000 000 000 LREF 290 .,.0000 IN,
(O+1006 ) [A-60 CFHTIOR MOEL 32-07 (2 TINAG NS2 ROLL 445.000 15.000 000 000 BREF - 123‘3 0000 IN,
XMRP 1725.8000 IN, XT
YMRP 0000 IN. YT
ZMRP 6000 IN. 2T
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ROLLING MOMENT COEFFICIENT, CBL
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PITCHING MOMENT COEFFICIENT, CLM

DATA SET SYMBOL.  CONF IGURATION DESCRIPTION PCRCS ELEVON AILRON SPOBRK REFERENCE INFORMATION
t 2H124N) 1A-680 CFHTIOR MODEL 32-07 [0 TINASNS2 ROLL 446.000 -20.000 .000 000 SREF 2690.0000 SQ.FT,

(211120 1A-60 CFHTIOR MODEL I2-07 (O TIN49 NS2 ROLL 446.000 000 .000 000 LREF 1220.0000 N,

( ZH10B6N) Ia-80 CFHTIO08 MOXEL 32-0T7 (D TIN49 NS2 ROLL 446.00C 15.000 .000 000 BREF - 1290.0000 IN,
(Z+103F ) 1A-80 CFHTI08 MOOEL 32-07 (0 TINS! RCS OFF 000 -20.000 000 000 xMRP 1725,8000 [N, XT
() o 1A-60 CFHTIOB MODEL 32-0T (0 TINS2 RCS OFF 000 000 .00 000 YMRP L0000  IN, YT
(2HICIFY [N 1A-60 CFHTIOB MODEL 32-0T (O TINS! RCS OFF L0000 15.000 000 000 ZMRP 833.8000 IN, ZT

SCALE Q100
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CAIMACH = 10.33 PAGE 84



(BODY AXIS)

YAWING MOMENT COEFFICIENT, CYN

DATA SET SYMBOL  COVIGURATION DESCRIPTION ‘ PCRCS ELEVON AILRON SPDBRK REFERENCE INFORMATION
{ ZH124N) [A-80 CFHTIOB MODEL 32-0T { -20.000 000 000 F 2820.0000 SQ.FT,
(2HII2N] 1A-80 CFHTI08 MODEL 000 000 000 LREF 1290.0000 N,
{ 2H106N) 1A-80 CFHTI0B MCDEL 15.000 000 .000 BREF 1220.0000 N
(21103 ) [A-BQ CFHTIOB8 MODEL 32-0T { -20.000 000 000 xMRP 1725.8000 [N, XT
(2+102F ) TA-80 CFHTINB MODEL 000 .000 000  YMRP .0000  IN, YT
(2HICIFY [y IA-BQ CFHTIO8 MODEL 15.000 .000 000 2vRe 833.800C IN, ZT
SCALE Nsits ol
' .022 T T t 1T LN BENS B | Trr—T vj""‘t =
.020 T T
ad - -
018 T S
.0l6 i - ]
.014 T ]
012
r b
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.008 T -
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r ]
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i

OATA SET SYMBOL. CONFIGURATION DESCRIPTION PCRCS ELEVON AILRON SPOBRK REFERENCE INFORMATION
O cHi023) IA-80 CFHTI0B MODEL I2-0T (B TINASNG2 ROLL 158.000 ~-20.000 .000 000 SREF 2690.0000 SO.FT,
~(CHIDLT 1A-B80 CFHTIOB MODEL 32-07 [0 TINAS NS2 ROLL 158.000 .000 .000 000 LREF 1290.0000 IN.
D CHI00S) 1A-60 CFHTIOB MODEL 32-0T7 (0 TINAS NS2 ROLL 158,000 15,000 000 .00C BREF - 1290,0000 IN.
~J XHRP 1725.8000 IN. XT
m YMRP .0000 IN. YT
4 ZMRP .6000 IN. ZT

SCALE .0100
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YMBOL  CONF IGURATION DESCRIPTION PCRCS  ELEVON  AILRON  SPOBRX REFERENCE [NFORMATION
q [A-80 CFHT108 MODEL 32-0T (0 TINAONS2 ROLL 158.000 -20.000 .00 000 SREF 2690.0000 SO.FT,
i 1A-80 CFHTIOR MODEL 32-07 (0 TINAS NS2 ROLL 158.000 000 +200 000 LREF 1290.0000 N,

O 1A-B0 CFHTIOB MODEL 32-0T (8 TiN43 N32 ROLL 158.000 15.000 000 LO0C BREF - 1290.000C IN.
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(AIMACH = 10.33 PAGE 87

CROSS COUPLING FACTOR OGN CLM OUE TO UP AND DOWN FIRING JETS, KM.BL2



CROSS COUPLING FACTOR ON CYN DUE TO UP AND DOWN FIRING JETS. KYN.L2

1N .

SYMBOL CONF IGURATION DESCRIPTION PCRCS  ELEVON AILRON SPOBRX REFERENCE INFORMATION

SET ‘
023} IA-60 CFHTIOE MODEL 32-0T (0 TINASNS2 ROLL 1568.000 -20.000 Q00 000 SREF 2690.0000 SG.FT,
) IA-60 CFHTI0B MODEL 32-0T (0 T)N49 NS2 ROLL 158,000 000 000 000 LREF 1290.0000 IN.

1 1A-80 CFHTIOB MODEL 32-0T (0 TIN4S NS2 ROLL 158.000 15.000 .000 000 BREF - }%.oooo %:. -

YMRP .0000 IN. YT
ZMRP 833.8000 IN, 2T
SCALE .0100
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INCREMENTAL ROLLING MOMENT COEFFICIENT., DC8L

CONF IGURATION DESCRIPTION PCRCS  ELEVON AILRON SPDBRK REFERENCE [NFORMATION

Y a0
1A-60 CFHYIO08 MODEL 22-0T {8 T)N4 -20,000 000 .000 SREF 2690.0000 SQ.FT,
[A-B0 CFHTIOR MOOEL 32-0T (0 TIN4S NS2 .000 -000 000 LREF 1290.0000 IN.
IA-B0 CFHTIOB MODEL 32-0T7 (G T) 15.000 000 .000 BREF - 1290.0000 IN.
: 1725.800C IN, XT
YMRP L0000 IN. YT
MrP iN. ZT

-.0010 T °N T T T I b )
0013 A
w0030 £ o ///“’“\fn : 5
-.o03s | ::::::/;/‘/%: RIS _5
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INCREMENTAL PITCHING MOMENT COEFFICIENT. OCLM

] %

YMBOL

1A-60 CFHT108 MODEL 32-0T7 (0 TINASNS2 ROLL 158.000 -20.000 000 000 SREF 2820.0000 SG.FT,

{A-60 CFHTID8 MODEL 32-07 (0 TINAS NS2 ROLL 158.000 000 .000 000 LREF ! IN.

1A-80 CFHTIO8 MODEL 32-0T (O TIN4S NS2 ROLL 158.000 15.000 000 000 BSER; - }7 ml T
X| . X
YMRP 0000 IN, YT
mRe 633.6000 IN, ZT

SCALE 0100
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CONF IGURATION DESCRIPTION PCRCS ELEVON A[LRON SPDBRX REFERENCE INFORMATION ¢ 00



INCREMENTAL YAWING MOMENT COEFFICIENT. DCYN

SET Syral.  CONFIGURATION DESCRIPTION

023} 1A-60 CFHTIDB MODEL 32-0T (0 TINASNS2 ROLL 158
: IA-80 CFHTIO8 MOOEL 32-07 {C TIN4S NS2 ROLL 158.
} [A-80 CFHTI0B MODEL 32-0T7 (G TINAS NS2 ROLL 158

.000 .000 .000 SREF 2890.0000 SQ.FT,

00 000 000 LREF 1280.0000  IN.

24 8] 000 .000 BREF - 1290,0000 IN,
XMRP 1725.8000 IN, XT
YMRP 0000 IN, YT

IMRP 833. .
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(BGDY AXIS)

RDLLING_MOMENT COEFFICIENT, CBL

CONF IGURATION DESCRIPTION

60 CFHTIOB MODEL 32-Q7
-6Q CFHTI0B MODEL 32-07
-60 CFHTIOB MODEL 32-07
-80 CFHTIDB MODEL 32-0T7
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PITCHING MOMENT COEFFICIENT. CLM

—

DATA SET SYMBOL  CONFIGURATION DESCRIPTION PCRCS ELEVON AILRON SPDBRK REFERENCE INFORMATION
(2H123) p IA-B0 CFHTIOB MODEL 32-8T (0 TINANS2 ROLL 198.000 -20.000 000 000 SREF 2690.0000 SQ.FT,
[2H11INY [A-80 CFHT108 MODEL 32-07 (O TIN49 NS2 ROLL 158,000 000 000 000 LREF 1290.0000 IN,
{ 2ZH10SN ) 1A-80 CFHTIOB MODEL 32-07 [0 TINAS NS2 ROLL 158.000 15.000 200 000 8REF - 1280,0000 IN.
{21105 ) [A-B0 CFHTIOB MODEL 32-0T7 (0 TINSI RCS OFF 000 -20.000 .000 000  xvRe 1725.,8000 IN. XT
{21027 ) S ]A-B0 CFHTI08 MGCEL 32-0T (0 TINS2 RCS OFF 000 000 .000 000 YmRe L0000 IN. YT
[ZHI0IF ) [y 1A-B0 CFHTIDB MOOEL R-0OT {J TINSY RCS OFF L00C 15,000 .000 000 éC":EE 333.3% IN, 2T
. 1 2 1; T Y LA SR SR I T L2 B e LA M S | T r 1T 1T "’" B S i e Sl
. . . B o . [ e v . 4
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|

(BODY AXIS)

YAWING MOMENT COEFFICIENT, CYN

DATA SET SYMEOL CONFIGURATION DESCRIPTION SPOBFC REFERENCE [INFORMATION
[ 2H+123N) 000 SREF 2690.0000 54,
(2ZHI1IND .% %F . }%.% m.
EEHE?% 000 XMRP  1725.8000  IN.
{ZHIQ2F ) 000 vMre L0000 IN.
(24101F) D 000 éC”:!F:E .g% IN
007 T LA B T g

r L : ]

.008 + ST
.005 + - T
.004 + : ]

8 1
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION PCRCS ELEVON AILRON SPOBRK REFERENCE INFORMATION
DieHiga) 1A-B0 CFHTIOR MODEL 32-0T (0 TINASNS2 ROLL 446,000 000 -15.000 000 SREF 2690, SQ.FT,
X {CHI012) [A-80 CFHTIDB MODEL 32-0T {8 TINAD NS2 ROLL 445,000 .000 000 000 LREF 1290.0000 IN,

S CHI034 ] 1A-50 CFHTI0B MCDEL 32-0T (0 TINASNSD ROLL 445,000 000 5.000 000 BREF - 1290.0000 IN.
—{CHI038 ) 1A-80 CFHTIOB M3DEL 32-0T (0 TINASNG? ROLL 446,000 000 15,000 000 xrmP 1725.8000 IN, XT
oM : YMRP 0000 IN, YT
L : ZMRP 3.6000 IN, 2T

SCALE 0100
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DATA SET SYMBOL CONF IGURATION DESCRIPTION PCRCS ELEVON AlLRON SPDERK REFERENCE INFORMATION
[CH1032) IA-80 CFHTIOR MODEL 32-OT7 (0 TINAINS2 ROLL 446,000 000 -15.000 000 SREF 2690.0000 SO.FT.
(CH1012) [A-60 CFHTIOB MODEL J2-0T7 (0 TIN49 NS2 ROLL 4485 .000 000 .000 .000 LREF 1220.000C IN.
[HI034) [A-60 CFHTIOB MODEL 32-0T (Q TINAINS2 ROLL 446,000 000 S5.000 000 BREF - 1290,0000 IN,
{CHiQ38 ) 1A-60 CFHTIOB MODEL 32-0T (08 TINASNS2 ROLL 446,000 000 15,000 000 XMRP 1725,8000 IN, XT
YMRE .0000 IN, YT
Py iod L6000 IN. ZT
SCALE 0100
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CROSS COUPLING FACTOR ON CYN DUE TO UP AND DOWN FIRING JETS. KYN,L2
ui

A SET SYMEO.  CON IGURATION DESCRIPTION

A-60 CFHTION MODEL 32-0T ¢
A-60 CFHTIOB MODEL. 32-0T (
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TA
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SYMEOL CONIGRATION DESCRIPTION PCRCS ELEVON AILRON  SPOBRK REFERENCE INFORMATION

1A~-80 CFHT108 MODEL 32—0T (U 962 ROLL 446.000 000 -15.000 SREF 2690.0000 SQ.FT,
446.000 +000 LREF 1290,0000 IN
446.000 000 S.000 BREF - 1290.0000 IN.
.000 XMRP 1725.8000 %N X}’
. N. ¥
iRe 833. IN, 2T
SCALE 0100
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INCREMENTAL PITCHING MOMENT CGEFFICIENT. OCLM

DATA SET
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CH] ]
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SYMBOL  CONF IGURATION DESCRIPTION
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[A-60 CFHTIOB MODEL 32-07 {8 TIN4
[A-80 CFHTIO8 MDDEL 32-07 [0 TINa!
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PCRCS
446 oco
446
445, ooo
446.000

ELEVON
000
‘000
000

AILRON  SPOBRIC
-15. @

SCDJ
15,000

G

REFERENCE [NFORMATION

SREF 2690.0000 SQ.FT,
LREF 1290.0000 IN.
BREF - 1290.0000 IN.
XMRP 1725.8000  IN. xT
YMRP 0000 IN. YT
el 6000 IN, 2T
SCALE 0100

0175

O S B

VT
. H L

T | ] T
H H b H

rov

.0170

.0165

.0160

. .
B P ———

.0155

0150

.0145

.0140

0135

.0130

.0125

.0120

0115

.0110

.0105

A

.0100

HE -

- . . -
1 s 1 4

. . . . . . . . T .
i ' 1 4 ' 'l 4 Il i 1

. . . . . .
1 i d Nl A 1

13 4] L1y 3 hiakadiail 1111 1iia i vy p b i dai sl dis1abriig lllJ_J.lJll Lisi lid a1

. + - .
1 d i i

-
-
-
-
-
-
-
-
-
-
-
-
b
-
.
-
-
e
=
b=
-
=
-
-
o
-
-
-
b
b
—
L
-
-
-
-
-
b=
-
-
-
-
.
I
-
-
-

10

0 S5
ANGLE OF ATTACK,

10
ALPHA,

1sl 4 1 Jé

DEGREES

b.ig i i

S

W

FIG 14 EFFECT OF AILRON DEFL. ON N49NS2 JET INTERACTION,ELEVON=0, QSIM = 7 PSF

CAIMACH =

10.33

PAGE

93



INCREMENTAL YAWING MOMENT COEFFICIENT. OCYN

DATA SET SYyMBOL  CONFIGURATION DESCRIPTION PCRCS ELEVON AILRON SPDBRX REFERENCE [NFORMATION
tCH+1032) 1A-80 CFHTIOR MOIDEL 32-0T7 (0 TINASNS2 ROLL 448,000 000 -15.000 000 SREF 2690.0000 SO.FT.
[OH1012) 1A-60 CFHTIOB MOCEL 32-0T7 [0 TIN4S NS2 ROLL 448,000 000 000 LO00 LREF 1290.,0000 iN.
{CHIC3M ) 1A-80 CFHTIOB MODEL 32-0T {0 TINASNS? ROLL 445,000 000 S.000 000 BREF - 1290,0000 IN.
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(BODY AXIS)

ROLLING MOMENT COEFFICIENT. CBL

e

SYMBOL  CON IGURATION DESCRIPTION PCRCS  ELEVON  AILRON  SPDBERY REFERENCE INFORMATION
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PITCHING MOMENT COEFFICIENT, CLM

DATA SET SYMBOL CONFIGURATION DESCRIPTYION PCRCS  ELEVON AILRON  SPDBRK REFERENCE INFORMATION
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(BODY AXIS)

YAWING MOMENT COEFFICIENT, CYN
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{(BODY AXIS)

ROLLING MOMENT COEFFICIENT, CBL

YME0.  CONFIGURATION DESCRIPTION
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ICIENT, CLM

PITCHING MOMENT COEF

SYMEOL COVW IGURATION DESCRIPTION PCRCS  ELEVON AILRON  SPDBERK REFERENCE INFORMATION

1A-60 CFHTIOB MODEL 32-0T (8 TINASNS? ROLL 446.000 5.000
IA-B0 CFHTIOB MODEL 32-07 [0 TINASNS2 ROLL 446.000 15.
[A-BQ CFHTIOB MODEL 32-07 (8 T) »
TA-80 CFHTI0O MDOEL 32-CGT (0 T) i

G

Bt

g888
;
:

1 2 T 17T T 17 T T T LN B A { ¥y Tr LN B S | — T T LI S | TETTYTTTY

- g G
e e e . v 4. e e T .. e e . s e e e . e [
N e e s e e e e e . e a e f e PN e e « e e

- . . . . . . . « . . . . - - . . . . . . . . . N .
.IO
Y . - . . . . . . + . . . . . - N . . . . . ~ . . . - .
- . . . . . . . . . . . . . . . . . . . a . + - . . . . .
- - . . . . . . . . + . . . - . . . . . . . . . . g . - .
. . . . . - . . . - . . . . . - . . . . . d +
. . . .

.08

T
P
o .

i
N S W U W T N WY N NN VN I |

.06

A

11

.04

L L ) lul.. L I Y L ) .;c-- L Y L )
- . v s « v e e LI T e e e e e e
s s s e e . s s e e e . LY e s e L e .
V.
.02
-+ s+ . e e L L e o LY L e e . -
S e e e e e s . . . (O e e . v e s e e s e .
= s v . . e e s e DY £ P - e . e e L .
o e e e e e e . DY & e e s 2 e e LI . s .
. . vy e s e B . .
. . T [

Jd_1

.
N

.00

-.02

- b
- o
- . -1

“004 B

s b /;/.. P R N e T A D R
AN O 2/24/7 N T B O E A BN B
A" (R IV EDERREREN EDEREDEN IR DR EE R R .

-.IQI_L_SJ 4 P :-10_1 i | 'l _Sl_ 4. 1 i 0l | ¥ 1 Sl 'l i 't 10! I 'l 'y 15l i i 4 Ol i 'l i sl | ' l,3t

ANGLE OF ATTACK, ALPHA, DEGREES

FIG 14 EFFECT OF AILRON DEFL. ON N4INS2 JET INTERACTION,ELEVON=0, QSIM = 7 PSF
(AJMACH = 10.33 ' " PAGE 105




(BODY AXIS)

AILRON  SPOBRKC REFERENCE [NFORMATION
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SYMEO. CONFIGURATION DESCRIPTION PCRCS  ELEVON AILRON  SPDBRK REFERENCE INFORMATION
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CROSS COUPLING FACTOR ON CLM DUE TG UP AND DOWN FIRING JETS, KM.BL2

DATA :r SYMBOL  CONF IGURATION DESCRIPTION PCRCS ELEVON AILRON SPDBRX  REFERENCE [NFORMATION
©11031 ] 1A-60 CFHTIOB MODEL 32-0T (0 TINSNS2 ROLL . 000 - 2690.0000
fcmmn 1A-60 CFHTI08 MODEL J2-OT (0 TINAS NS2 ROLL %ggg?g 388 lsl% g LSEEF 1290.0000 fsﬁ'”'
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INCREMENTAL ROLLING MOMENT COEFFICIENT, bCBL

il

CONF IGURAT ION DESCRIPTION PCRCS  ELEVON  AILRON  SPOBRX REFERENCE INFORMATION -

YMEOL
1A-680 CFHT108 MODEL 32-0T (B TINAONS? ROLL 000 000 -15.000 SREF 2690.0000 SQ.FT,
1A-60 CFHTI0B MODEL J32-0T (0 TINA9 NS2 ROLL 000 .000 L000
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INCREMENTAL PITCHING MOMENT CUEFFICIENT- OCLM

I

DATA SET SyrB0L  CONFIGURATION DESCRIPTION PCRCS ELEVON AILRON SPDBRX REFERENCE INFORMATION
(0+1031) IA-80 CFHTIOR MODEL J2-07 (0 TINASNS2 ROLL 158.000 000 -15,000 000 SREF 2690.0000 SGQ.FT,
(CHIQIL ) [A-60 CF=T108 MODEL. 32-07 (0 TINAS NS2 ROLL 158.000 000 +000 000 LREF 1290.0000 IN
{CHIOXI) [IA-B0 CFHTIOB MODEL 32-0T7 [0 TINASNS2 ROLL 198.000 .000 5.000 000 BREF 1290.6000 IN
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INCREMENTAL YAWING MOGMENT COEFFICIENT. DCYN

:

SYMBO.  CONFIGURATION DESCRIPTION
1A-60 CFHTIOD MODEL 32-07 (0 T}
iA-80 CFHTI08 MODEL 32-0T (@ T}
1A-60 CFHTIOB omn
IA-80 CFHT108 oT}

IN,
IN,
IN. XT
IN. YT
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(B3GDY AXIS)

ROLLING MOMENT CGEFFICIENT, CBL

IGLRATION DESCRIPTION PCRCS  ELEVON  AILRON  SPDBRK REFERENCE [INFORMATION
-80 CFHTI0B MODEL 32-0T (@ T)N4 SREF 2620.0000 SOFT,
B0 CFHTIOB MODEL 32-07 (& TIN4 LREF 1290, oouo IN.
630 CFHTI0B MODEL 32-0T (B TIN4 8REF - | IN.
60 CFHTIOB MODEL 32-CT (0 T) XMRP 1 m. 5;

MRP ING ZT
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PITCHING MOMENT COEFFICIENT, CLM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION PCRCS ELEVON AILRON SPDBRX REFERENCE [NFORMATION
[ ZHIJIN) [A-B0 CFATIOB MODEL J2-OT7 (G TINAONS2 ROLL 198.000 000 -15.000 000 SREF 2690.0000 SG FT.
(ZHITIND IA-60 CFHTIOR MODEL 32-07 (0 TIN4AS NS2 ROLL 156.000 .000 000 000 LREF 1290 ,0000
( 24105 ) IA-80 CFHTIOB MODEL 32-0T7 (0 TINAG NS2 RLS OFF .000 .000 -15.000 000 BREF - 1290.0000 IN
{ Zn1Q2F ) [A-80 CFHTIO8 MOCEL 32-0T7 ([0 TINS2 RCS OFF 000 .000 . 000 XMRP 1725.8000 IN, XT
YMRP 0000 IN. YT
ZMRP 633.8000 IN. 2T
SCALE .0100
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(BODY AXIS)

NT COEFFICIENT. CYN

YAWING MOME

SYMBOL CONW [GURATION DESCRIPTION PCRCS  ELEVON AILRON  SPOBRK REFERENCE INFORMATION

[A-60 CFHTIOB MOCEL 32-0T7 ¢ 000 -15.000 .000 SREF 2690.0000 SO.FT,

1A-60 CFHMTIDR MCDEL 32-O7 ¢ 000 000 290.0000 IN,

IA-80 CFHTIOB MOOEL 32-0T7 ( 000 -15.000 0000 IN.

1A-80 CFHTIOB MXOEL 32-0T7 ( 000 000 725.8000 IN, XxI
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(BODY AXIS)

ROLLING MOMENT COEFFICIENT. CBL

DATA SET SYMBOL  CONFIGURATION DESCRIPTION PCRCS  ELEVON AILRON  $POBRX REFERENCE INFORMATION » ' iiise i o
( 2+133N] 1A-60 CFHTI08 MCDEL 32-OT {0 TINSNS2 ROLL 158.000  .000 S.000 .00 SREF  2630.0000 SO.FT,
{ ZHIITN] 1A-60 CFWTIOR MODEL 32-07 {8 TINAONG2 ROLL 158.000 000 15.000 000 LREF 1290.0000 IN.
{ HI06F ) 1A-60 CFHTION MIXEL 32-07 {0 TINA® NS2 RCS OFF 000 000  5.000 .000 BREF - 1230.0000 IN.
(2H104F ) 1A-60 CFHTIOB MOCEL 32-OT (0 TIM9 NS2 RCS OFF 000 .000 15.000 000 XMRP 1725.8000 IN. XT
YMRP L0000 [N, YT
2MRP 633.8000 IN. 2T
SCALE 0100
LT S B A A A S A A I e o o e i
Col f\\i\;: S : ]
.004 1 NN B R T 3
003 T D | D B T
.002 7 \ .. p
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PITCHING MBMENT COEFFICIENT, CLM

DATA SET SYMECL.  CONFIGURATION DESCRIPTION PCRCS  ELEVON AILRON  SPDBRK REFERENCE INFORMATION
[ 2413 IA-60 CFHTIOB MODEL 32-0T [0 TINGSNS2 ROLL 158,000 000 S.000 .000 SREF 2690.0000 SQ.FT.
(ZH1ITN} [A-G0 CFHTIOS MODEL 32-07 [0 TINASNS2 ROLL 158.000 000 15.000 000 LREF 1280.0000 1IN,
[ 2H106F ) [A-80 CFHTIOR MODEL 32-0T [0 TINAS NS2 RCS OFF 000 000 5.000 LO0C BREF - 1290.0000 IN,
{ ZH104F ) IA-80 CFHTIOB MODEL 32-0T {0 TIN49 NS2 RCS OFF 000 002 15.000 000 xMrRe 1725.8000 IN, XT
. YMRP .0000 IN, YT
ZMRP 633.8000 IN, Z¥
SCALE o100
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(BODY AXIS)

YAWING MOMENT COEFFICIENT., CYN

T SYMBOL CONWIGURATION DESCRIPTION

] [A-80 CFHTIOR MODEL 32-07 (0 T}

] [A-60 CFHTI08 MODEL 32-0T (0 TINASNS2 ROL
) [A-60 CFHTIOB MODEL 32-0T (0 T)

] 1A-80 CFHTI08 MOOEL 32-0T (0 T)

REFERENCE INFORMATION
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[l

DATA SET SYMBOL  CONF IGURATION DESCRIPTION PCRCS ELEVEN AILRON  SPOBRK REFERENCE |NFORMATION

{41036 8 1A-80 CFHTI0B MODEL 32-0T (0 TINASNS2 ROLL 446.000 -20,000 10.000 .000 SREF  2690.0000 SG.FT.
(CH1024 ] 1A-80 CFHTI08 MODEL 32-8T (0 TINASNS2 ROLL 446.000 -20.000 .000 000 L .moooo IN.

.B000
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TSs KM,BL2

CROSS COUPLING FACTOR ON CLM DUE TO UP AND DOWN FIRING JI

DATA SET SYMBOL CONFIGURATION DESCRIPTION PCRCS ELEVON AILRON  SPOBRX
{CH1036) 8
(CHI024)

A-80 CFHTIOB MODEL 32-0T (0 TIN4SNS2 ROLL 4456.000 -20.

REFERENCE INFORMATION
A-680 CFHTIOB MODEL 32-0T [0 TINASNS2 ROLL 446.000 —20.% 10.% 000 SREF 2690.0000
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CROSS COUPLING FACTGR ON CYN DUE TO UP AND DOWN FIRING JETS. KYN.LZ

DATA SET SyMBOL WI&RATIM DESCRIPTION PCRCS  ELEVON AILRON  SPOBRX REFERENCE INFORMATION

{CH1038) 8 1A-60 CFHTIOS MODEL 32-OT (0 TIMSNS2 ROLL 446.000 -20.000 10.000  .000 SREF  2690.0000 SO.FT.
(CHI024 ) 1A-60 CFHTI08 MODEL 32-0T {C TIMSS2 RALL 448,000 -20.00C  ,000  .000 LREF  1290.0000 IN.
BREF - |233.0000 IN.
XMR®  1725.8000 IN. XT
YMRP 0000 IND YT
P 6000 IN. 2T
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INCREMENTAL ROLLING MOMENT COGEFFICIENT. DCBL

B

SYME0L CONW IGURATION DESCRIPTION

[A-80 CFHTIOR MODEL 32-0T7 [0 TINAGNS2 ROLL
1A-B60 CFHTIOB MODEL 32-0T7 (O TINASNS2 ROLL

PCRCS

4465.000
446.000
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-20.000
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INCREMENTAL PITCHING MOMENT COEFFICIENT, DCLM

DATA SET SYMBOL  CONFIGURATION DESCRIPTION

A-B0 CFHTIOB MODEL. 32-0T (0 TINASNS2 ROLL
{A-g CFHTIOR MODEL 32-0T7 (O TINASNG2 ROLL

(CH1036)
(CHI0R4 )

&

PCRCS

446.000
446.000

ELEVON AILRON SPDBRK

~20.000
=20.000

10.000
000

REFERENCE INFORMATION
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INCREMENTAL YAWING MOMENT COEFFICIENT. OCYN

T SYMEOL  CONFIGURATION DESCRIPTION PCRCS  ELEVON AILRON SPDBRY  REFERENCE INFORMATION
{CHIO38 ) 8 1A-60 CFHTI0B MODEL 32-OT (0 TINASNS2 ROLL 446.000 -20.000 10.000 000 SREF  2690.0000 SO.FT,
(CH1024) 1A-60 CFHTIOB MODEL 32-OT (G TINASNS2 ROLL 446,000 -20.000 .000 .000 LREF Izso.momc IN:

L8000 IN. XY
YMRE 0000 IND YT
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(BODY AXIS)

ROLLING MOMENT COEFFICIENT, CBL

DATA SEY SYMBOL  CONFIGURATION DESCRIPTION PCRCS  ELEVON  AILRON  SPOBRK REFERENCE INFORMATION

136N ] [A-60 CFHTI08 MODEL 32-07 (O T) 445.000 -20.000 10.000 . SREF 2690.0000 SQ.FT,
124N) 1A-60 CFHTIOR MODEL 32-0T7 (@ T2 000 000 . IN.
1077 ) 1A-60 CFHTIOE MODEL 32-0T7 (O TJN49 N52 RCS . -20.000 10,000 IN,
109 1A-80 CFHTIOE MODEL 32-OT {8 TINS RCS . 000
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PITCHING MOMENT COEFFICIENT. CLM

DATA SET SYME0L CONFIGURATION DESCRIPTION PCRCS ELEVON AILRON SPDBRX REFERENCE [NFORMATION
ZH1 36N ) IA-80 CFHTI00 MODEL 32-07 (0 TINASNS? ROLL 446.000 -20.000 10.000 000 SREF 2690.0000 SQ.FT
IHI 24N ] TA-60 CFHTIOB MODEL 32-07 [0 TINASNS2 ROLL 446.000 -20.000 . 000 LREF 1290.0000
HI1Q7F ) 1A-80 CFATI08 MODEL 32-07 (0 T)MS N32 RCS OFF 000 -20,000 10.000 000 AREF - 1290.0000 IN
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YAWING MOME
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NT COEFFICI ENT, CYN

DATA SET STME0L  CONV IGURATION DESCRIPTION PCRCS  ELEVON AILRON SPOBRK  REFERENCE INFORMATION
2H13BN) 1A-80 CFHTIOB MODEL 32-O7 (0 TINASNS2 ROLL 446.000 -20.000 10.000 000 SREF  2630.0000 SG.FT.
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AMPLIFICATION FACTOR ON CBL DUE TO UP AND DOWN FIRING JETS., -KBLU/D

A SET SYMBOL  CONFIGURATION DESCRIPTION PCRCS  ELEVON AJLRON SPOBRK REFERENCE [NFORMATION
;035; B 1A-80 CFHTIOB MODEL 32-07 [0 TINSNS2 ROLL 158.000 -20.000 10.% 000 SREF 2690.0000 SQ.FT,

CH
£H1023 1A-80D CFHTIOB MODEL 32-0T7 (0 TINASNS2 ROLL 158.000 -20.000 000 LREF 1290.0000 IN,
BREF - 1290.000C IN.
XMRP 1725.8000 IN, XxT
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CROSS COUPLING FACTOR OGN CLM DUE TG UP AND DOWN FIRING JETS, KM.BL2

o

SYMBOL  CON IGURATION DESCRIPTION PCRCS  ELEVON AJLRON  SPOBRX REFERENCE INFORMAT ION
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CROSS COUPLING FACTGR ON CYN DUE TO UP AND DOWN FIRING JETS, KYN,L2

DATA SET SYMBOL.  CONFIGURATION DESCRIPTION PCRCS  ELEVON AILRON SPOBRK  REFERENCE INFORMATION
LOH1035) 1A-60 CFHT108 MODEL 32-0T (0 TINASNS2 ROLL 158.000 -20.000 10.000 000 SREF  2690.0000 SO.FT.
zng:: 8 1A-60 CFHT108 MOOEL 32-OT (0 TINASNS2 ROLL 158.000 -20.000 .000 .000 LREF  1290.0000 IN.
BREF - 1290.0000 IN.
’ XMRP 1725.8000 IN. XT
MR 0000 IN. YT
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SCALE 0100
1,0 T 7 7717 T T LN I A T T T oy
hd : . » 3 . - - 0 3 0 . : : . :
9 T it
o : :
8T : T
7T M
o Lo ]
6 T T
ST ]
A4 7T T
3 o .. / . .4
2 T ;4;9/. 2
.1 T T : 3
C §2,: D ]
.0 T .« . = -y
o X : 3
. 1 L . N 4
.2 T : R ]
-3 T : — ; : .
Cooo : Do : : D
o : - : : -
coo : Do : X .
-4 T ; N X : ]
Coo : Do : : D]
- o i1 11 i i1 1 R T o3 1 I S T R T [ T S Y
315 -1 ’5 0 5 10 15 6 30
' ANGLE OF ATTACK, ALPHA, DEGREES

FIG 17 EFFECT OF AILRON DEFL. GN N49NS52 JET INTERACTION,ELEVON=-20,Q5IM= 20 PSF

" CAIMACH =

10.33

PAGE

130



INCREMENTAL ROLLING MOGMENT COEFFICIENT, OCBL

DATA SET SYMBOL  CONF IGURATION DESCRIPTION PCRCS  ELEVON AILRON  SPOBRK REFERENCE [NFORMATION

[CH1D3S5) 8 IA-60 CFHTI08 MIDEL 32-8T (0 TINASNS2 ROLL 158.000 L000 10,000 000 SREF 2690.0000 SO.FT,
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INCREMENTAL PITCHING MOMENT COEFFICIENT, DCLM

SYBPm. CONF IGURATION DESCRIPT ION PCRCS  ELEVON AILRON  SPOBRK REFERENCE INFORMATION

1A-80 CFHTIOR MODEL 32-07 (0 TINASNS2 ROLL 158.000 -20.000 10.000 . SREF 2690.0000 FT,
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I

DATA SET SYMBOL  CONFIGURATION DESCRIPTION

[A-60 CFHTIO08 MDDEL 32-0T (0 TINAONS2 ROLL

(CHIOIS]
IA-80 CFHTIOB MODEL 32-QT {0 TIN4ASNS2 ROLL

(C~1023)

INCREMENTAL YAWING MOMENT COEFFICIENT. DCYN
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YME0L IGURATION DESCRIPTION PCRCS  ELEVON AILRON  SPOBRX REFERENCE INFORMATION
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NT COEFFICIENT, CLM

PITCHING MOMI

DATA SET SYMBOL  CONFIGURATION DESCRIPTION PCRCS  ELEVON AILRON  SPDBRK REFERENCE [NFORMATION
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(BODY AXIS)

YAWING MOMENT COEFFICIENT. CYN.

il

DATA SET SYMBOL CONF IGURATION DESCRIPTION PCRCS ELEVON AJLRON SPOBRX REFERENCE INFORMATION
{ 2-135N) 1A-60 CFHTIOB MODEL 32-0GT (0 TINGSNS2 ROLL 158.000 -20.000 10.000 000 SREF 2690.0000 ' SO.FT.
{ 24123N]) 1A-60 CFHTIOR MODEL 32-0T7 (Q TINGSNS2 ROLL 158.000 -20.000 . 000 |LREF 1290 .0000 IN.
{ 2H107F } 1A-60 CFHTI0B MODEL I2-0T7 (0 TIN4AS NS2 RCS OFF 000 -20.000 10.000 000 BRE 1290.0000 IN.
(2109 ) 1A-60 CFHTIOB MODEL 32-0T7 {0 TINS! RCS OFF 000 -20,000 000 000 XMRP 1725.8000 IN, XT
YMRP 0000 IN., YT
ZMRP 633.6000 IN, 2T
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AMPLIFICATION FACTOR ON CBL DUE TO UP AND DOWN FIRING JE;I'So KBLU/D

PCRCS

DATA SET SYMBOL.  CONF IGURATION DESCRIPTION ELEVON AJLRON SPOBRX REFERENCE [NFORMATION
{CHIDI2) 8 1A-60 CFHTIO8 MODEL 32-QT7 (0 TINAS NS2 ROLL 446.000D 000 .000 000 SREF 2690.0000 SOFT,
(CH10282 [A-60 CFHTIOB MODEL 32-0T [0 TINASNS2 ROLL 4465.000 L0080 - 000 S5.000 LREF 1290.0000 [N,
BREF - 1290,0000 IN.
XMRP 1725,8000 IN, XT
YMRP L0000  IN, YT
IMRP 6000 IN, 27
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CROSS COUPLING FACTOR ON CLM DUE TO UP AND DOWN FIRING JETS. KM.BL2

i

99%
[sle]

SET SYMBOL  COW IGURATION DESCRIPTION PCRCS  ELEVON AILRON  SPOBRX REFERENCE INFORMATION |
12} B 1A-60 CFHT108 MODEL 32-0T (0 TINAS NS2 ROLL 446.000 .000 .0 .000 SREF  2690.0000 SO.FT.
28) IA-60 CFHTIO MODEL 32-0T [0 TINASNG2 ROXL 445,000 .000 .000 S5.000 LREF  1290.000C IN.
BREF - 1290.0000 IN.
XMRP 1725.8000 IN., XT
YMRP .0000  IN. YT
ZMRP 633.8000 IN., 2T
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DATA SET SYMBOL  CONFIGURATION DESCRIPTION PCRCS  ELEVON  AlLRON  SPDBRK REFERENCE INFORMATION

(CH1012} B |A-80 CFHTI08 MODEL 32-OT (@ TIN4S NS2 ROLL 448.000 000 000 000 SREF mcmn SQ.FT,
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CROSS COUPLING FACTOR ON CLLM DUE TO UP AND DOWN FIRING JETS. KM,BL2
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CROSS COUPLING FACTOR ON CYN DUE TO UP AND DOWN FIRING Ji
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PITCHING MOMENT COEFFICIENT, CLﬁ
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XMRP . 1725.8000 IN, XT
YMRP .0000 IN, ¥
MRP 833.6000 IN, ZT
Sae “5100
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CROSS COUPLING FACTOR ON CLM DUE TO SIDE FIRING JET, KM, YN

D
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SYMBOL CONFIGURATION DESCRIPTION
1A-60 CFHTIOB MODEL 32-07 (
1A-80 CFWT108 MODEL 32-0T
IA-60 CFHTIOB MODEL 32-0T

REFERENCE INFORMATION
SREF 2690.0000 :ﬁg.FT.

LREF 1290.0000 .
BREF - 1290.0000 IN.
XMRP 1725.8000 IN. XT
YMRP L0000  IN. YT
ZMep €33,6000 INe ZT
SCALE .0100

LA I LA

Jad iy ad sty p ka3 sba et vdterryieirditing 11111111111“1i11111|11u

e+ o .
s ¢ 0 .

A S
R

lle

)

DEGREES
JET INTERACTION, QSIM = 7 PSF
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FIG 20 EFFECT OF ELEVON DEFLECTION ON NSI

(AIMACH
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DATA SET SyrECL WIMTIM DESCRIPTION PCRCS  ELEVON AILRON  SPDBRX REFERENCE INFORMATION

CROSS COUPLING FACTOR ON CBL DUE TG SIDE FIRING JETs KBL, YN

T
{CH10181] @ [A-60 CFHTIOR MODEL 32-07 {0 TINS] YAV LH S04 .000 -20.000 000 .000 SREF 2690.0000 SO.FT,
[CHIRIS) [A-B60 CFHTIOB MOOEL 32-07 (B TINSI YAW LM 504 .000 000 000 000 LREF 1220.0000 N,
1o10023 1A-B0 CFHTI0B MOCEL 32-0T (0 TINSI YAV S04,000 15.000 +000 .000 BREF - 1290,0000 IN.

XMRP  1725.B000 IN, XT
YMRP 0000 IN. YT
ZMRP 633.8000 N, 2T
SCALE 0108
1.0P!.{,,,!! LA T T LI B B T T mrr !’.!!:
9t 3
87 :
.6 F 3
ST .
4T :
3 f ]
2t -
- .
0 £ :
~.1 : :
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AMPLIFICATION FACTOR ON CY DUE TO SIDE FIRING JET. KY

DATA SET SYMBOL CONFIGLRATION DESCRIPTION PCRCS ELEVON AILRON SPDBRK REFERENCE INFORMATION
[CH1018) 1A-80 CFHTI0A MODEL 32-07 [0 TINS! YAV LH 904,000 -20.000 .000 000 SREF 2690.0000 SO.F7T,
(LH1016) I1A-80 CFHTI0B MODEL. 32-OT [0 TINS! YAV LH 504,000 000 000 000 LREF 1290.0000 [N,
(OH1002) 1A-60 CFHTIO8 MODEL 32-0T (0 TINS] YAV SC4,000 15,000 ,000 000 BREF - 1290.0000 IN,
XMRP 1725.8000  IN. XT
YMRP .0000 IN. YT
.6000 IN, 27
SCALE 0100
1.4 LN B SN { T T LINNER B BN | T Tt T— 1 1T r—r—r 1T LN Sn S B S RN SR RN S
oo e e o e e . e e e e “ e e . e e e . N . P
1.2 1 ]
r -
1.0 + ]
.8
o -4
o =
BT
4T
27T
07T ]
~2 T .
-.4 L B
“06 i
—.8 = s . . . + + . . . . . . . . . . . . . . . . . . . . . v . . . .
_ RS N N N MM NN L4 R
1.015 -10 5 0 5 10 15 0 25 3
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INCREMENTAL YAWING MGMENT COEFFICIENT, DCYN

PCRCS

ELEVON

—

AILRON SPOBRX  REFERENCE INFORMATION

DATA SET SyME%. CONFIGURATION DESCRIPTION
(CH1018) @ 1A-680 CFHTIO8 MODEL 32-0T (O TINS! YAV tH 504 .000 -20.000 000 .000 SREF 2690.0000 SGQ.FT,
{CH1016]) 1A-60 CFHT108 MODEL. 32— (0 TINS! YAV LK S04 ,000 000 000 000 LREF 1290.0000 IN.
{CH10021 1A-60 CFHTIO8 MODEL 32- 0 (0 TINSY YAY S04.000 15.000 .000 000 BREF - 1290.0000 IN,
_ XMRP 1725.8000 IN. XT
: YMRP L0000 IN, YT
IMRP £33.6000 IN, ZT
SCALE 0100
-.0020 R .. N LT e .. . NN oy ey ¢ T VT Tyttt
-.0025 + il
-.0030 1 T X p
i AR ]
--0035 1 {//7f"7TJ. ]
-.0040 T TS .
r o (ﬁ 9 ]
-.0045 T f—f i -
-00050 T i
-.0055 T )
- 00080 L B
-.0065 1 ]
- L
8 1
o L
-.0070 1+ , . .
C : ) X 1
=.0073_j5 =10 = 0 5 10 15 20 75 30
ANGLE OF ATTACK., ALPHA. DEGREES

FI6G 20 EFFECT OF ELEVON DEFLECTION ON NS!

(AJMACH = 10.33
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INCREMENTAL PITCHING MOMENT COEFFICIENT. OCLM

CCAIMACH =

ELEVON AILRON SPOBRK

-20.000 .00 .00
.00 o0 .00
15.008 {006

PCRCS REFERENCE INFORMATION
504 .000
904 .000

S04.000

TSYMBOL CONV IGURATION DESCRIPTION
018] 1A-80 CFRT108 MODEL 32-0T (
msg 1A-60 CFHTIOB MOCEL 32-OT

1A-60 CFHTIOB MODEL 32-0T 000

T LR A

Ty

T 717 H
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INCREMENTAL ROLLING MOMENT COEFFICIENT. DCBL

A SET SYMBOL  CON IGURATION DESCRIPTION PCRCS ELEVON AILRON SPDBRX REFERENCE INFORMATION
1019} IA-B0 CFATIOB MODEL 32-0T (O TINSI YAY LH .000 '
§015§ % .000 000 LREF

S04.000
1A-80 CFHTIO0R MOCEL 32-07 [0 TINS] YAVW LW S04 .00
S04.000 1S5

IA-80 CFHTIOB MOOEL 32-0T (0 TINSI YAV

.0015:"" IR B "R A N S A A A B HEER
0010 § /
.OOOSE TN *
- ;
- .0005 E : ?\\?X‘f - :
-;ggm'f \
o ) ]
—.00155' \\k\ -
-‘00202 \ IS R
.0025 >\\§ R :
.0035 + \J‘
ARG :
.0045 5, E E<KE S?\?TJE
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INCREMENTAL SIDE FORCE COEFFICIENT, DCY

v
i

i

DATA SET SYyMBOL CONFIGURATION DESCRIPTION PCRCS ELEVON AJLRON SPDERX REFERENCE INFORMATION
{011018) 1A-80 CFHTI08 MODEL X2-QT (0 TINS] YAV LH S04.000 -20.000 .000 000 SREF 2690.0000 SQ.FT,
(C+1016) IA-60 CFHTIOB MODEL 32-QT [0 TINS! YAV LH 504 .000 .000 .000 000 LREF 1290.0000 IN.
[CH10021 1A-60 CFHTIOB MODEL 32-0T7 (0 TiINS] YAY S04. 15.000 000 000 BREF - 1290,0000 IN.
XMRP 1725.8000 IN., XT
YMRP 0000 IN. YT
ZMRP 633.6000 IN. 2T
SCALE .C100
.022 T T ™11 | S B BASN | T T LANMR BN B | — T 1T 111 T T 1 TOTrTTTTr
r r . -4
.021 + 1 Dl
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el Yo Yo Yo T

(BOOY AXIS)

YAWING MOMENT COEFFICIENT, CYN

SYMEOL CONFIGURATION DESCRIPTION PCRCS  ELEVON AILRON SPOBRK  REFERENCE INFORMATION
% 1A-80 CFHTI08 MCDEL 32-07 F <690.0000 SI'-E.FT.
O

5
»

| BiiEkR
| BaREHR
3

(0N
1A-80 CFHTIOB MOCEL 32-07 (0 T) 290 .
1A-80 CFHTIOR MODEL 32-CT (@ T) 230 IN,
IA-80 CFWTIO8 MODEL 32-0T7 (0 T) 725 IN. XT
IA~80 CFATI108 MODEL 32-0T (0 T) IN. YT
IA-80 CFHTIOB MODEL. 32-0T (O T)

534
i

IN, 27

YYYYYY

IMRP =~ ]
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il

CiM

PITCHING MOMENT COEFFICIENT,

S

A SE

PYYYYY

.08

.06

.04

.02

.00

-004

-.06

_008

_-IQ

SYMEML CONFIGURATION DESCRIPTION PCRCS ELEVON REFERENCE INFORMATION
% 1A-60 CFHTIO MODEL 32-07 (0 TINS!  YAVY LH 504,000 -20.000 .000 000 SREF 26900000 SQ.FT.
1A-B0 CFHTIOR MOOEL 32-0T7 (0 TINSI YAW LH 504 .000 000 000 000 LREF 1290.0000 IN.
1A-60 CFHTI0B MODEL 32-0T7T (8 TINSI YAW S04 ,000 15.000 000 L0000 BREF - 1290.0000 IN,
TA-80 CFHTIOB MODEL 32-0T7 (2 TINS! RCS OFF 000 -20.,000 000 000 XMRP 1725 .8000 IN, XT
1A-680 CFHTIOR MODEL 32-07 {0 TING2 RCS OFF 000 000 000 L0000 YMRP L0000 IN, YT
0y [A-60 CFHTIOR MBOEL 32-0T (8 TINSI RCS OFF 000 15.000 000 000 ZMRP 8000 IN, 27
SCALE 0100
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(BODY AXIS)

NT COEFFICIENT., CBL

ROLLING MOME

REFERENCE INFORMATION
SREF 2690.0000 ﬁ'ﬂ"

IN,

IN, XT
IN, ¥T
ING 27

SYMEA.  CON IGURATION DESCRIPTION . PCRCS  ELEVON  AJLRON
[A-80 CFHTIO8 MODEL 32-0T {
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1 (
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29 1
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SIDE FORCE COEFFICIENT, CY

FIG 20 EFFECT OF ELEVON DEFLECTIGN ON NSI
10.33

CAIMACH =

PAGE

JET INTERACTION, QSIM = 7 PSF

DATA SET SYMBOL CONFIGURATION DESCRIPTION PCRCS ELEVON  AILRON SPOBR% REFERENCE INFORMATION
(218N ) [A-60 CFHTIOB MOEL 32-07 (0 TINS] YAY LH S04.000 -20.000 000 000 SREF 2690.0000 SQ.fFT,

{24116M) 1A-60 CFHTI0R MODEL 32-CT (O TINSI YAV LA 504,000 000 000 000 LREF 1290.,.0000 IN.

(2+102N]) IA-80 CFHTIOB MODEL 32-0T {0 TINSI YAV 504,000 15.000 000 L0000 BREF - 1290,0000 IN,
{ 24103 ) 1A-80 CFHTIOB MODEL 32-0T (O TINS] RCS OFF 000 -20.000 000 L00 XMRP 1725 .8000 IN., XT
[ 2102F } IA-80 CFHTIOB MOEL 32-07T (0 TINS2 RCS OFF 000 000 000 L0000  YMRP 0000 IN. YT
(2-I101IF) D 1A-60 CFHTIOB MODEL 32-0OT [0 TINSI RCS OFF 000 15,000 000 L0000 grc‘l:PE 63380% IN, 27
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DATA SET SYMBOL  CONF IGURATION DESCRIPTION PCRCS ELEVON AJLRON  SPDBRX REFERENCE INFORMATION

T
[CH18172 IA-B0 CFHTIOB MODEL 32-0T (3 TINS! YAV iH 179,000 -20,000 000 .000 SREF 2690.0000 SQ.FT,
{C~I0IS!) 1A-B0 CFHTIOR MOCEL J32-O7 [0 TINSI YAV LH 179.000 000 800 000 LREF 1290.0000 IN.
{CHI001) IA-80 CFHTIOB MADEL 32-0T7 (0 TING! YAW 179.000 15,000 000 .00C BREF - 1290.0000 IN,
XMRP 1725.8000 IN, XT
YMRP 0000 IN, YT
Re 633.8000 IN, 2T
SCALE 0100
¥ T T T T | | T bt B S Bl
1.4 i LA SA S L 2 1 T 3 1 I T TF T T T L 1 MR
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87T ]
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CROSS COUPLING FACTOR ON CLM DUE TO SIDE FIRING JET, KM, YN

DATA SET SYyMEOL CONW IGURATION OESCRIPTION PCRCS ELEVON AILRON SPOBRK REFERENCE INFORMATION
tCH1017) @ 1A-60 CFHTI0B MODEL 32-0T (8 TINS! YAV LH 179,000 -20.000  .000  .000 SREF  2690.0000 SO.FT.
[CH1015]) [A-60 CFHT10B MOOEL J2-0T (8 TINS] YAV LH 179.000 000 000 000 LREF 1290,0000 IN.
{CHIOO! ) 1A-60 CFHTI108 MODEL 32-0T7 (0 TING! YAW 179.000 15.000 ,000 000 BREF - 1290.0000 IN
XMRP 1725 .8000 IN. XT
' YMRP 0000 IN, YT
ZMRP 633.6000 IN, 2T
SCALE .0100
10T T T TrTTT Y 1 T LA I L mrr T Ty
8 T - :
7 F R
6 T .
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AT .
3 F ]
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CROSS COUPLING FACTOR ON CBL DUE TO SIDE FIRING JET. KBL.YN

TSMBOL  COW IGURATION DESCRIPTION PCRCS  ELEVON AJLRON  SPOBRX REFERENCE INFORMATION
] IA-B0 CFHTI0R MOOEL 32-0T {0 TINS] 179.000 -20.000 000 .000 SREF 2690.0000 S$G.FT,
) [A-60 CFHTIOB MODEL J2-07 {0 TINS! YAV LH 179.000 .000 000 000 LREF 1290.0000  iN.
3 [A-60 CFHTIOB MOCEL 32-0T (G TINS! 179,000 000 . 0000
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AMPLIFICATION FACTOR ON CY DUE TO SIDE FIRING JET., KY

DATA SET SYMBO. CONFIGURATION DESCRIPTION PCRCS ELEVON AILRON SPOBRX REFERENCE INFORMATION
[CHID17) 1A-60 CFHT108 MOCEL 32-0T (0 TINS] YAVW LH 173.000 -20.000 000 L0Q SREF 2690.0000 SQ,FT,

(CH1015) 1A-80 CFHTIO08 MOCEL 32-0T7 (0 TINS] YAV LH 179.000 .000 000 000 LREF 1290.0000 IN,

(CH100L ) 1A-60 CFHTIOB MODEL 32-CT [0 TINGt YAY 178.000 15.000 .000 000 BREF - 1290.0000 IN.
XMRP 1725.8000 IN. XT
YMRP 0000 IN, YT
ZMRe 633.6000 IN. ZT
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INCREMENTAL YAWING MOMENT COEFFICIENT. DCYN

;

SYMB0. CONF JGURATION DESCRIPTION

1A-60 CFHTI0B MODEL 32-07 (O
1A-80 CFHTIOB MODEL 32-07 (O
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AILRON  SPDBRX

15.000 N
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INCREMENTAL PITCHING MOMENT COEFFICIENT., DCLM

:

SYME0L

CONFIGURATION DESCRIPTION
[A-80 CFHTI08 MODEL 32-0T7 (0
1A-80 CFAT108 MXEL 32-0T (B
1A-60 CFHTIOB MIOEL 32-07 (0

YAV LH
YAW LM
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INCREMENTAL ROLLING MOMENT COEFFICIENT, DCBL

SET SYMBOL.  CONFIGURATION DESCRIPTION PORCS ELEVON AILRON SPDBRX  REFERENCE [NFORMATION
0171 1A-B0 CFHTI08 MOCEL 32-07 (0 TINSI 179.000 -20.000 .000 .000 SAEF  2690.0000 SO.FT.

015] 1A-60 CFHTI0B MODEL 32-07 (8 TINSI YAV LH 173.000 000 .000 .000 L{REF  1230.0000 IN.
1 {A-60 CFHTIOB MODEL 32-0T [0 TINGI 179.000 1S5.000 .00 000 BREF - m.mooou m r
YMRP 0008 IN. YT
6000 IN. ZT
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INCREMENTAL SIDE FORCE COEFFICIENT, OCY

DATA SET SYMBOL CONFIGLURATION DESCRIPTION PCRCS ELEVON AILRON  SPOERN REFERENCE INFORMATION
(C+1017 1 [A-B0 CFHTI08 MIXXEL 32-0T (0 TINSI YAV L+ 179,000 +20.000 000 000 SREF 2690.0000 SQ.FT
(CHIDIS) 1A-60 CFHTIOB MODEL. 32-0T7 [0 TINSI YAW LM 179,000 000 000 000 LREF 1290.0000 IN.
[CHIO0! ) 1A-60 CFHTIOB MOCEL 32-0T [0 TINS! YAY 179.000 15,000 000 L0000 BREF - 1290.0000 IN.
XMRP 1725 .8000 IN. XT
YMRP 0000 IN, YT
IMRP B000 IN. 2T
SCALE 0100
LI S0 S S I A A A A A A T I S B A S R A BRI
011 § = E
.010 § ——— o
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.008 f ey .
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(BGBDY AXIS)
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"YAWING MOMENT COEFFICIENT, (

FIG 21

(AIMACH

ANGLE OF ATTACK, ALPHA, DEGREES

EFFECT OF ELEVON DEFLECTION ON N5!
= 10.33

JET INTERACTION, QSIM = 20 PSF
PAGE

DATA SET SYMEOL. CONFIGURATION DESCRIPTION PCRCS ELEVON AILRON  SPDBRX REFERENCE [NCORMATION
ZHIITN] 1A-60 CFHTIOB MODEL I2-OT (O TINS! YAV LH 179, ~-20.000 .000 .000 SREF 2690.0000 SQ.FT,
211N ] [A-60 CFHT108 MOOEL 32-OT (O TINS] YAW LH 179.000 000 .000 000 LREF §1290.0000 IN,
ZHIQIN ] 1A-80 CFHTIOB MODEL 32-BT (0 TINSI YAY 179.000 15.000 .000 2000 BREF 12800,0000 N,
ZHIOF ) 1A-B0 CFHTI08 MOOEL 32-8T (0 T)NSI RCS OFF .000 -20.000 000 000 xXMRP 1725.8000 [N, XY
ZHI0XF ) IA-80 CFHTIOD MODEL 3I2-OT (@ TINS2 RCS OFF 000 000 000 000 YMRP L0000 N, YT

RIOIFY [y 1A-60 CFHTIOB MODEL 32-0T (0 TINSI RCS OFF 000  15.000 000 L0000 SCZH:LPE 833.% IN, ZF
RLCISR LT I L . L B B o
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-.0065 3
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iy

PITCHING MOMENT COEFFICIENT. CLM

DATA SET SYMBOL CONF IGURATION DESCRIPTION PCRCS ELEVON AILRON  SPDBRX REFERENCE INFORMATION
{ZHII7N] % 1A-60 CFHT108 HMODEL 32-0OT 2690.0000 SQ.FT.
{211 ISN] 1A-60 CFHTIOB MODEL 32-0T7 1290.0000 [N,
{ 2#101IN) 1A-60 CFHTIOB MOCEL 32-07 1290.0000  IN,
{ ZH103F 2 1A-60 CFHTIDA MODEL 32-0T 1725.8000 IN. XT
{ Z+102F ) IA-80 CFHTIOB MODEL X2-0T7 0000 IN, YT
(27101F) [N 1A-60 CFHTIDB MODEL 22-0T 5333% IN, 2T
d2pTTTTTTTITTT S A
.08 B
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(BODY AXIS)

ROLLING MOMENT COEFFICIENT, CBL

DATA SET SYMEOL. COVFIGURATION DESCRIPTION PCRCS AlLRON REFERENCE INFORMATION
L2211 ITN] % [A-60 CFHTIDB MOCEL 32-0T NSl YAY LH 179.000 000 000 SREF 2690 .,0000 SQ.FT,
[2HI1ION]) [A-80 CFHTIO8 MOCEL 32-8T7 NSl YAV LH 179.000 5 3] 000 LREF 1290.,0000 IN,
{ 2-101N] IA-60 CFHTIOAa MODEL 32-QT NS] YAY 179,000 (88 0] 000 BREF - 1290.0000 IN,
{2HI0F ) [A-80 CFHT] MOOEL 32~-0T7 NS1 RCS OFF JLO00 000 L0000 XMRe 1725.8000 IN,
t2}02F ) [A-80 CFHTI08 MODEL 32-07 NS2 RCS OFF L0000 000 000 YMRP 0000 IN.
{ZH101FT DY 1A-60 CFHT!I0B8 MOCEL 32-07 i RCS OFF 000 000 000 ZMRP 633.6000 IN,
SCALE 0100
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SIDE FORCE COEFFICIENT, CY

S

CONFIGURATION DESCRIPTION PCRCS  ELEVON AILRON  SPUBRK REFERENCE INFORMATION
A-80 CFHTIOB MODEL 32-OT [0 TINSI . .000 000 SREF 2690,0000 SJ FT,
A-B0 CFHTIOB MODEL 32-07 {0 TInGI . LREF 1290.0000
A-6D CFHTIO@ MOCEL J2-OT (0 TINSI : +0000 IN
A- INS] 48000  IN. XT
A .0000
A 6000

U3
3
R

60 CFHT108 MOOEL 32-CT (0 T
60 CFHTI0B MOCEL 32-07 (0 TING2 RCS OFF IN. YT
-60 CFHTIDB MOCEL 32-8T [0 TINS] RCS OFF IN. 2T
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AMPLIFICATION FACTOR ON CBL DUE TO DOWN FIRING JET. KBLD

~—

DATA SET SYMBOL  CONFIGLRATION DESCRIPTION PCRCS ELEVON AILRON  SPOBRK REFERENCE INFORMATION
{OH1022) B 1A-80 CFHTIOA MODFL 22-0T (0 TIN49 PITCH LH 445 000 -20.000 .000 000 SREF 2690.,0000 SQ.FT,
(CH10141] 1A-80 CFHTI08 MODEL 32-OT (0 TINS PITCH DVN 446.00C .000 800 000 LREF 12900000 IN.
BREF - 1290.0000 IN.
XMRP 1725.8000 [N, XT
YMRP 0000 [N, YT
Py o 833,6000 N, 2T
SCALE 0100
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CROSS COUPLING FACTOR ON CLM DUE TO DOWN FIRING JET. KM.BLD

SYMB0. CONW IGURATION DESCRIPTION PCRCS ELEVON AILRON SPDBRX REFERENCE INFORMATION

T
{CH1022) 1A-80 CFHTIO8 MODEL 32-0T (O TIN4S9 PITCH DOWN LH 448,000 -20.000 000 000 SREF 2690.0000 SQ.FT,
(O] ] 8 1A-60 CFRTI0B MODEL 32-0T [0 TINAS PITCH o0 889} N
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IN. XT
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CRBSS COUPLING FACTOR ON CYN DUE TO DOWN FIRING JET. KYN.,LD

DATA SET SYMBOL CONFIGURATION DESCRIPTION

|A-60 CFHTIOB MODEL 32-07 (0 TINAQ
1A-80 CFHTIOB MOCEL 32-QT7 (0 TIN4Q
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PCRCS

446,000

.000
000

*

000  SREF
LREF
BREF -

000

2690.0000

ELEVON AILRON SPOBRK REFERENCE INFORMATION

SQ.FT,

1.4

LR

Py T

LA At e |

LR AR

F 1T

1.3

1.2

1.1

1.0

»
w

.8

o7

.6

.3

.4

o3

2

o

|
.
—

1
N

'
.
w

!
.
1.8

d

i

1

1

i

i i

i1 ]

}

i

oo
!
Gt aosdonrefasecfoacs e

w‘['l' AR R E AR AR RS A RERAREREARE] AR R A AR AR RAERANERRREE] LABRERRARE REARSRRARSRRARERARA TITYEYYY

i
&N

FIG 22

(AIMACH

-10

ANGLE OF ATTACK,

0

S

10
ALPHA,

15
DEGREES

AREEIE

EFFECT OF ELEVON DEFLECTION ON N49 JET INTERACTION, QSIM = 7 PSF

10.33

PAGE

181




INCREMENTAL ROLLING MOMENT COEFFICIENT, DCBL

SYMBOL CONFIGURATION DESCRIPTION PCRCS  ELEVON AILRON SPDBRK REFERENCE [NFORMATION

SET
22 B 1A-80 CFHTIOB MODEL 32-OT7 (8 TINAD PITCH DOWN LH 446.000 -20.000 000 .000 SREF 2690.0000 SQ.FT,
1 1A-60 CFHT108 MODEL 32-3T7 ([0 T) PITCH DWN LH 446,000 Q00 .000 .000 %F

-.0020 T Loy [ T N R LT N RERAN
- 0022 fr it PN
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(AJMACH = 10.33 " PAGE 182



INCREMENTAL PITCHING MOMENT COEFFICIENT, DCLM

DATA SET SYMBOL.  CONVFIGURATION DESCRIPTION PCRCS  ELEVON AILRON  SPDBRK REFERENCE INFORMATION
(CH1022) B 1A-60 CFHTIOB MODEL I2-07 (O HM; :%TCH O0OWN LH 446.000 -20,000 L0000 .000 SREF 2690.0000 Ss.FT.

1A-80 CFHTIOB MOCEL 32-0T (O TCH OWN LH  446.000 +000 OO0 000 LREF

4 i
(CHiI0I4) o {

N
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INCREMENTAL YAWING MOMENT COEFFICIENT. DCYN

DATA SET SYMBOL CONFIGURATION DESCRIPTION

{O1022) 8
{CHI1014)

IA-80 CFHTI0R MODEL 32-07 (0 TIN4S PITI
1A-80 CFHT108 MODEL 32-0T (0 TIN49 PITCH OwN LH
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(BODY AX1S)

ROLLING MOMENT COEFFICIENT, CBL

SYMBOL CONFIGURATION DESCRIPTION PCRCS ELEVON AILRON SPDBRX REFERENCE INFORMATION
g 1A-60 CFHT108 MODEL J2-OT { SREF 2690.0000 SS.FT.

Q

TA SE

2N
{14N LREF 1220 .
0¥ 8REF - 1290
102F 1725
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PITCHING MOMENT COEFFICIENT., CLM

s
S

S

CONF IGURATION DESCRIPTION

ELEVON AILRON SPOBRX REFERENCE [NFODRMATION

T SYMEL
[ 2+ ] 1A-80 CFHTIOB MODEL 32-07 (0 TIN4S PITCH DOWN LH 448.000 -20.000 .000 .000 SREF 2690.0000 SQ.FT.
{ ZH114N) % IA-B0 CFHTIOR MODEL 32-0T7 (O TINAS PITCH OWN LH 446,000 .000 000 000 LREF 1290.0000 IN,
[ 2+103F } IA-60 CFHT108 MODEL J32-0B7 [0 TING] RCS OFF 000 -20.000 .000 000 BREF - 1290.0000 IN.
[ 21102F ) 1A-60 CFHT108 MODEL 32-08T (D TINS2 RCS OFF .000 . .000 .000 xMRP 1725.8000 IN, XT
TMRP .000C IN. YT
ZHRP 633.6000 IN, 2T
SCALE 0100
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(BODY AXIS)

YAWING MOMENT COEFFICIENT, CYN

DATA SET SYMBOL CONF IGURAT [ ON DESCRIPTION PCRCS ELEVEN AJLRON SPOBRK REFERENCE [NFORMAT [ON
L 2HI122M) 1A-60 CFHT108 MODEL 32-03T {0 TIN4S PITCH DOWN LH 446.000 -20.000 000 000 SREF 2690.0000 SO FT,

{ZH134N) [A-60 CFHTIOB MODEL 32-07 (0 TIN4S PITCH DWN LH 446.000 .000 Q00 000 LREF 1290.0000 IN,

[ 2HI03F ) 1A-80 CFHTI08 MODEL 32-0T (0O TINSI RCS OFF 000 -20,000 000 L0080 BREF - 1290.0000 IN,
[ 2Hi02F ) IA-680 CFHTIODB MODEL 32-0T7 (0 TINS2 RCS OFF 000 Masal 000 L0000 XMRP 1725 .8000 IN, XT
. : ) YMRP 0000 IN, YT
ZMRP 6833.6000 IN. ZT

SCALE D100
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- -

L N ]

.001 7 Al T

- - -

.000 + ]

. 3

. " -1

-0001 T ]

- -+

- ]

~.002 T .

-0003 L -

—00l04 [ __

-0005 L [ . . ]

F - - » . - -y

-.006 77— ; ]

g B :

'-007 N {j b*\\ v . ... e e . .

-.008 T . E§§§§S\ N ;¢//% : ]

- oos £ \O/ \\g .
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FIG 22 EFFECT OF ELEVON DEFLECTION ON N49 JET INTERACTION, QSIM = 7 PSF
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i

AMPLIFICATION FACTOR ON CBL DUE TO DOWN FIRING JET. KBLD

DATA SET SYyrEBOL.  CONFIGURATION DESCRIPTION PCRCS ELEVON AILRON SPOBRX REFERENCE INFORMATION
{CH1021 ) B 1A-80 CFHTIOR MODEL J2-07 {0 TIN4S PITCH DOWN LH 1S8.000 -20.000 000 J000 SREF 2690.0000 SO.FT,
[0+1013) 1A-80 CFHTI08 MOOEL 32-0T (0 TIN4S PITCH OwN LM 158,000 000 000 000 LREF 1290.0000 IN.
BREF - 1290.0000 IN.
XMRP 1725.8000 IN. XT
e L0000  IN, YT
ZMRP 633.8000 IN, 2ZT
SCALE 0100
1 .4 L BNE Ga | LN B S L SR S | — v 7 LA S A | LI A M § 1T 1T~ r~F 71
1.2 - o
o . . -
1.0 7 NG T T ]
'8 U ‘;-h..__—-——(l - -
- . - e . PR > .. - .. . . B
6 A L . . . - PR . ] - e e . :
. - S, b . - . P e ur . L}\c . .
- e . . e e ] . .
4T
o b
.2 ]
.0
- .
_.2 L i
-04 B -_-‘
'.S [
o e
b ~
-.8
- -
_ [ . 5 Lty g L g N M PR R DA
1.045 10 - 6] 10 1S 6 25 Is

ANGLE OF ATTACK,

ALPHA,

CEGREES

FIG 23 EFFECT OF ELEVON DEFLECTION ON N49 JET INTERACTION, GSIM = 20 PSF

CAIMACH

10.33
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CROSS COUPLING FACTOGR ON CLM DUE TG DOWN FIRING JET, KM,BLD

DATA §ET SYME0L CONFIGURATION DESCRIPTION PCRCS ELEVON AILRON SPOBRK REFERENCE [NFORMATION
- {OR102Y ) 8 1A-60 CFHTI0A MODEL X2-07 [0 TINS PITCH DOWN LH 158,000 -20.000 000 000 SREF 2680.0000 SQ.FT,
{CH1013} I1A-80 CFHTI0B MODEL 32-07 (0 TIN4S PITCH OWN LH  158.000 000 000 000 LREF ;gg.oooo ‘ m.
XMRP  1725.8000  IN. XT
YMRP L0000 IN, YT
ZMRP 633.6000 IN, 2T
SCALE 0100
1.4 T 111 T 17 T ¥ 171 1 ! T ¥ ! = LI R B { T LR ! | -
1.3 ¢ L1
1.2 + 113
3 BE
1.1 f R
r 3
1.0 £ :
St ;
8 ;
7t o= ;
X 3
ST —3
E P 3
RE: =
3 =
2 f -3
1 f -3
.0 % —
-1 T —
- 3
-'-2 ; : é_E
-3t R ; ]
L : T I R SR
_ F i i i1 i1 1 L1 i1 Poloi g 1 P N SN VO DA S T O O
35 -10 = 0 5 10 G §5 30
ANGLE OF ATTACK., ALPHA, DEGREES

FIG 23 EFFECT OF ELEVON DEFLECTION ON N49 JET INTERACTION, GSIM = 20 PSF
PAGE
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INCREMENTAL ROLLING MOMENT COEFFICIENT, DCBL

DATA SET SYMBO. CONFIGURATION DESCRIPTION PCRCS LEVON AILRON  SPDERX REFERENCE INFORMATION

2

T
[CH102] ) B 1A-80 CFHTI0O MODEL 32-OT (O TIN4Q PITI
=} b IA-B0 CFHTIOB MODEL 32-0OT [0 TIN4S PIT

2

OWN LH

1 T 17 I‘I/T\ 1T r T 17 T T ™11 T T—T1 T ™™r T Tt
e e . S I S e

DOWN LH 158,000 -20.000 .000 000 SREF 2690.0000 SQ.FT,
158.000 .000 .000 000 %P 1200.0000 N,

LA i

!
.
Q
Q
O
N

T 0004

U Y S Y

) 0006

".0010

-,0008 = \
»

-.0012

-.0014

=016 T e e
P A A r\f}-—""""“fl\\

-.002
0 0”-1313 R IR IO AR IR fo%lﬁ

_.0022-15111:-10. b d n—51 PR T Dlll L 5..111011 ;115_111 1...j(.j,1.k_i1 ' 511 4

ANGLE OF ATTACK. ALPHA., DEGREES
FIG 23 EFFECT OF ELEVON DEFLECTION ON N49 JET INTERACTION. GSIM = 20 PSF
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OCLM

INCREMENTAL PITCHING MCMENT COEFFICIENT,

CONF IGURATION DESCRIPTION

1A-60 CFHTIOB MODEL 32-0T7 (O TIN49 PITCH
1A-80 CFHTIOR MODEL 32-0T7 {0 TIN4G PITCH

DOWN LH
OwN LH

T T T !

rrrUrr

HERERERE LR

! v T T

.0060

0055

.0050

.0045

.0040

.0035

.0030

.0025

ioi i i

HE S

i d i

PR PO .
1 i i 1 1

.
4

PO .
n 1 4

i

uzlll‘ TTrT LB RA LR A TTTTYYTITY TYyYY TTTTITTYY TI1YTYYTTY TYrf LEREERERER] Ty

.0020_;

0 )
ANGLE OF ATTACK,

10
ALPHA,

15
DEGREES

20

S

ALl i abitardagay 11l BN ENEE NN J i34 4141 Aa i iyt araataaayd

O

FIG 23 EFFECT OF ELEVON DEFLECTION ON N49 JET INTERACTICN., QGSIM = 20 PSF

CAIMACH

= 10.33
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INCREMENTAL YAWING MOMENT COEFFICIENT. DCYN

1A-60 CFHTI08 MODEL 32-Q0T (0 T E: DOwN LH 158.000 -20.000 000 000 SREF 2690,0000 ?E.FT.

SYMEOL  CONFIGURATION DESCRIPTION PCRCS  ELEVON AILRON  SPOBRX REFERENCE INFORMATION
N9 Pl
8 1A-80 CFHTIOB MODEL 32-0T7 (D T)N49 PIT LH 158,000 000 000 000 LREF 1290,

T T T —r 1 7 LANNE B R | Ty LINEN S S | VT T LB A B SR S A S el B
*|0014 o T T e S o S P

-.0015 T ———— /q
-.0018 + - — f/?ﬁ - .

SR SRR IR AN RPN BRSNS BENCEENERE NEN AL : ]
-0020 7" rrrT1T T T ]
- o022 SR IR IR RS NS B ;:‘;Lf(: : ]
-.0024 T S ]
-.0026 t —1— ]

- R ]
—00028 [ . . ./} . -
-.0030 — f)’- — 1
-.0032 £ A ]
-.0034 T 'CQ\\ e ]
-.0036 T ' ]
-.0038 +———f— 1

o :dlg Co ;
-.0040 +——— 5\\;_;; ]
_.0042-151 PR | l-lon U I -51 O 1 OJ 44} 51 U S 101 L1 i 15, L1 Lﬁol'""L"_L'_J_é'S"L‘J"'J'""st

ANGLE OF ATTACK., ALPHA, DEGREES

FIG 23 EFFECT OF ELEVON DEFLECTION ON N49 JET INTERACTI@N. GSIM = 20 PSF
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(BODY AXIS)

ROLLING MOMENT COEFFICIENT, CBL

Ul

DATA SET SYMBOL. CONW [GURATION DESCRIPTION PCRCS  ELEVON AILRON SPDBRK REFERENCE INFORMATION

[ ZH121IN]) IA-80 CFHTIOR MODEL 32-07 { T)N49 PITCH DOWN LH 158,000 -20.000 000 000 SReF 2690.0000 SO.FT.

(ZH113N) 1A-60 CFHTIO8 MODEL 32-07 {3 TINAS PITCH DWN LH  158.000 000 000 000 LREF 1290.0000 .

(2H103F ) 1A-80 CFHTIOA MODEL 32-0T (0 TINS! - RCS OFF .000 ~-20.000 000 .000 BREF - 1290.0000 IN,

[ 2H102F ) 1A-80 CFHTIOB MODEL 32-0T (0 TING2 RCS OFF .000 000 000 .000 XMRP 1725,8000 © IN. XT
YMRP 0000 IN. YT
2MRP 633.6000 IN, 2T
SCALE .0100

1T 11 T T LA S B 11 L LA B 4 —rrT T TTUTTT ]

o Do : Lo Dol

0012 e <+ T ]
C Do : E_im,,i

.0008 T IS : ]
C R : 5

C T . .

r Do : ]

-0004 ¢ o : 3
.0000 + —— .
-.0004 t — ]
C o 3

-.0008 T —— 3
. RN 3

-.0012 T T ]
- .0016 L P B
3 S 3

-.0020 T T ]
-.0024 % h.'::::......-s
* o : : \_,__{3 oL Lol
A HE H HE A R HE S S i ii I iih%

~-135 -10 -3 0 2 10 15 C ) 3

ANGLE OF ATTACK., ALPHA, DEGREES

FIG 23 EFFECT OF ELEVON DEFLECTION ON N49 JET INTERACTION, QSIM = 20 PSF
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SYMBOL  CONFIGURATION DESCRIPTION PCRCS  ELEVON AILRON  SPOBRK REFERENCE INFORMATION

IA-60 CFHTIOEB MODEL 32-0T (@
"1A-60 CFHTIOB MODEL 32-0T (0
1A-60 CFHTIOB MOOEL 32-07 (0
1A-G0 CFHTIO8 MODEL 32-0T7 (0

B8

12 T T T 71 1 T ™ T e IS S e | LINNED SRS S LIS B | T T
b - - . . . - " . . B N . . . N . . . . . . . . . . . . . . . - - . . - . -
o . . e e e e e . e e . v e e e e e e 4 . PO P e .
oo . - e e [ e e . . e e a0 [ / e e . N -
10 I
.
L oo .. e e . . e s s a e e ce e .. . T SN
- N e e . AW .. PN P . . N f e e . PR
o e . e e . e e P v e . .. e .
0} - e
-
e e e P e e s . e s e e e e PR PR e s e [
PR . . . PO f

. . * . . - . . . . . . . . . . . - . . .
-06
= . . . . . - . . . . . . . . . . e . . » 4
B . - . . + . . . . . . . . . . . . . . .
- - - . . . . - . . . LR % . . . . . . / . .

IENT, CLM

-
'
T

O T T T T T T T T T T T AT T ]

.02

—00_2

‘.04

PITCHING MOMENT COEFFI{

-.08

-OB//

e
N

o PN
M S T | IR U B § I D N U S 1 SR T S | U W S TN N SHN DU N | F I WY W

0 -5 0 S 10 15 20 25 3
ANGLE OF ATTACK, ALPHA, DEGREES

FIG 23 EFFECT OF ELEVON DEFLECTION ON N49 JET INTERACTION, QSIM = 20 PSF
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(BODY AXIS)

YAWING MOMENT COEFFICIENT, CYN

CONF IGURATION DESCRIPTION PCRCS  ELEVON AILRON  SPOBRM REFERENCE INFORMATION

YMBOL
1A-6Q0 CFHTIOB MODEL 32-0T (O T SREF 2690.0000 SQ.FT,
[A-60 CFHTIOB MODEL R2-BT (B T 1290.0000 N,
1A-80 CFHTIO8 MOOEL 32-0T (O T 0000 IN.
[A-80 CFHTIOB MODE: 32-0T (O T 8000  IN. XT
YMRP L0000 IN. YT
6000 IN, ZT

.0015 117 LR LS B A A B | LI L T T 1 LI D N | LS B Baa | T T T
: R R T TR I A B

:
OIS PO ool MR oy ool CoLu Dol

JTVSERNTE FEUNISUTUTUTRET]

1 ardasa i ppasepaan s dnaaaboppyytap i a2 g IRt AAdl

SN T

s LR S SR W, L1 S NI S I
ANGLE OF ATTACK, ALPHA, DEGREES

FIG 23 EFFECT OF ELEVON DEFLECTION OGN N49 JET INTERACTION, QSIM = 20 PSF

(AIJMACH = 10.33 PAGE 196
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APPENDI X
TABULATED SOURCE DATA

Tabulations of plotted data are available on request from
Data Management Services.



DATE 3%

LREF
BREF
SCALE

"o onon

MACH
19,330
$10.330
16,330
10.330
10.330
10,330
10,338

JA T4

REFERENCE DATA

TABULATED SOURCE DATA - 1460

[A-60 CFHT108 MODEL 32-OT (O TINSY

RCS CFF

(ZHLGLF)

PARAMETRIC DATA

PAGE i

€31 40 74 )

2690.00G3 sa.FT.

1725.8000 IN. XT

BETA

1290,00600 IN.

i§i

¢ oqr on

.0000 IN. YT

LREF
BREF
SCALE

n n a4 n

MACH
10,330
10,3530
10,330
10,330
10,330
10,330
10,330

PCRCS

[ I L]

L000  Q@PSF) = 180,000
.000 ELEVON = 15.000
GO0 BDFLAP = .0og
0G0
L (o> ] PCRCS
-.20251 27042 45584
-.132238 21117 45632
-.04665 +16500 41429
. 02666 14650 A1417
11312 +15255 41440
20308 . 18002 41429
31693 .24839 JAT260
LGOGGO Rl , 06066
(Zr1 G2F) (31 Jw 74 )

PARAMETRIC DATA

1290.0000 In. 633.60G0 IN. 27 AILRON
L0100 SPDBRK
RUN NO, 3/ 0 RN/A = 1,00 GRADIENT INTERVAL = -5,00/ 5,00
ALPHA BETA N CA CLM CBL CYN cy
-10.593 ~.01309 ~.24877 .22859 -. 09441 ,00838 00101 .Go116
-5.436 -.00568 -.15169 19768 -.06094 -.00001 -.0000% -.00151
-.178 00728 -.04716 . 16485 -.03119 -.060og -, 060160 -.(d2g2
5,142 01691 03968 ‘ . 14352 00297 ~, 00021 -.G0za5 -.0G0572
10,288 02268 .13855 .12989 03289 -. 00014 ~.00346 -.00731
15.452 .01359 24394 .12028 06455 -, 60121 -. 60323 -.00733
20,521 .02409 .38389 .12153 . 05209 -.06123 -. 00813 -. 01232
GRADIENT . 96000 .oo6oa G060 . 00000 00000 06600 . 56000
TA-60 CFHTL08 MODEL. 32-OT (O TINSZ RCS CFF
REFERENCE DATA
2690.0000 SQ.FT, XMRP = 1725,6000 In, XT BETA =
1290,0000 IN, ™RP = .0000 IN, YT PCRCS =
1290,0000 IN. 2P = 633.6000 IN, ZT AILRON =
L0100 SPCHRK =
RUNNO. 22/ 0 RN = .98 GRADIENT INTERVAL = -5.00/ 5.00
ALFHA BETA N CA CLM CBL CYN cy
-18.688 ~. 02233 -.26662 .23189 -.09304 .aoi21 .00077 -.00177
-5.151 -.00931 -.15831 19685 -. 05722 . 00069 -, 060029 -, 00344
-.164 . 00423 -.05801 . 16573 -. 02969 .G0038 -.00183 -.00446
5.340 01383 .03438 .14302 . 00847 .boces ~. 00283 -, (0618
10.334 .01957 .12736 .12832 . 03929 . 0G03s -, 00349 -.BG799
15.676 .01585 .23420 11770 .07491 -, 60658 -. 05335 -, 06811
20,702 02917 .36910 .11333 .10466 -, 00037 -.060527 -.01358
GRADIENT . 00660 . G0G50 +GOGGD . 00000 . 66500 .Gogoe . 00000

006 QPSF) =
000 ELEVON =
,000  BOFLAP =
.000

@ @

-.21899 27731

-.13999 .21027

-. 65748 .16591

.02142 .14565
10227 .14309
19369 .17660
.30520 .23649
. 60660 . 60600

150, 060
. 0G0
. 008

PCRCS
12057
07862
.G7862
(7843
07843
.O7es2
12047
. BGOGO



!
i
i
i
1
'
H
H

DATE 31

LREF
BREF
SCALE

H H A

MACH
16,330
10,336
10,336
10.330
16,330
10,330
10.330

LREF
BREF
SCALE

HACH
10,330
16,330
10,330
10,330
10,330
10,330
10,3350

REFERENCE DATA

- 2690.0000 sq.FT,
1290,.0000 IN.
1290.0000 IN.

L0100

ALPHA
-10,553
-5.208

-.068
5.332

10,343
15.665
20.653
GRADIENT

1A-860 CFHT106 MODEL 32-OT {0 TINSI

1A-6C CFHT108 MODEL 32-OT (O TIN9 N52 RCS OFF

1725.6000 IN. XT
L0000 IN. ¥T
633.6000 IN. 2T

WMRe =
YMRE =
MP =
RUN NO, tes G
BETA CN
-.03828 ~-.26833
-.01383 -.16215
01071 -.05459
02666 .63645
04445 ' .13250
05145 .24100
09158 37526
.00000 . 00060

A Te TABUATED SOURCE DATA ~ 1A80
REFERENCE DATA
2890. 0000 SQA.FT. YMRF = 1723.8000 IN.
1290.0000 IN. YHRP = 0060 IN.
1296.6G000 IN. MMRF = €33.6000 IN,
0100
RUN ND. 30/ 0 RN =
ALPHA BETA N CA
-10.510 -.02151 -.28334 .23261
-5.2740 -.01261 ~. 17682 .19784
~. 084 . 00061 ~.06455 . 16406
5.025 .01159 .02157 +14266
106.543 .01529 .12083 .12633
13,713 01155 .22164 .11634
20.678 02500 34637 11217
GRADIENT .08060 R riviti] . 00000

RN/L =

CA

.23423
20079
. 16757
.14508
13112
.12106
.11787
. GOUCo

98

1.00

CM

-.08241
~. 05142
-. 02503

00841
JOde21
07613
. 10692
.GOOGO

LM

-.09045
-. 05678
-.02846

, 00775
03840
07354
.10286
. 00GOO0

GRADIENT INTERVAL =

BL

.00130

.00a7s

.0C040
. 00020

00032

-.00049
-, 06033
. 00000

GRADIENT INTERVAL =

CBL

.00464
. 80329
.0G219
.00213
JGugse
00267
00463
.0o600

BETA
PCRCS
ATLRON
SFOERK

BETA
PCRCS
ALLRON
SPOBRK

H oo n

-5.08/ 5.00

cy

.G0G31
-.60108
-. 00236
-.G0435
-,00658
- GOBS0
~.01122

LO0GGO

-5.00/ 5.00

Cy
-.G0324
~,0049¢6
-.0G0535
-.00698
-.00e1e
-.00838
-.01389

B0G00

(ZH103F)

PAGE

[4

(31 s ta )

PARAMETRIC DATA

.000  QwsF) = 150,000
000 ELEvon = -20,000
000  BOFLAP = . 600
.aog
L <D PCRCS
«.23616 28038 24564
-.15790 .21325 24554
-. 06431 16417 .268755
. 00899 . 14400 .28766
09567 +14630 «24533
.18185 1720y 28755
.28444 22726 24533
. GGGo8 . 0GOG0 . 00060
(ZH104F) (313 74 )
PARAMETRIC DATA
008 QePsF) = 150,60C
.000  ELEVON = .060
15,008 BOFLAP = .0040
.00G
L <o PCRCS
-.22089 27941 +26404
~.14325 .21468 16211
-.05439 16764 16191
02est 14784 20394
10680 5277 20394
+19936 .18164 16211
30957 124265 16211
. 00600 . 60000 06000



DATE 3%t JUL T4 TABULATED SOURCE DATA ~ [ASE PAGE 3

IA-60 CFHT108 MODEL 32-OF (O TINA9 NSZ RCS OFF MIOSF) (31 sk 74 )
REFERENCE DATA PARAMETRIC DATA

SREF = 2690.0000 SQ.FT. M@ = 1725,8000 iN, XT BETA = .000 QesFy = 150,000

LREF =  1290,0006 In, wep = .0000 IN, YT PCRCS = L000  ELEVON = . 506

BREF = 1290.0000 In, DdRP = 633.64000 IN, ZT AILRON = -15,000 BOFLAP = .000

5CALE = L0100 SPDBRK = . 000
RN NO. 47/ 0 RN/L = 1.00 GRADIENT INTERVAL = <-5.00/ .00

MACH ALPHA BETA ™ cA oM L cN cY L @ PCRCS
10,330 ~10.641 .0US64  -,27250 23679  -.09303  -,00221 00021 - 00191 -,22372 28501  -,00618
10,330 -5.337 00717 -, 16362 .20566  -.05659  -.00201 -,00052  -.00358  -,14373 21999  -,00601
10,330 ~-.262 01490 ~, 05805 17164 ~. 03104 -,00152 -. 00173 -. 00482 -.05726 47190 -, 00636
10,330 5,161 .01846 .03735 .14858 .0070¢  -.00180  -.00262  -.0G748 . 02383 L5134 -.04812
10,330 16,361 01255 13736 .133180 3908 -, (10239 -.00267 -.06823 11118 +15563 -, B062T
10,330 15.548 -, 00774 24304 .12250 07401 -.00421 -, 00197 -.06G970G 20131 .18316 -,00627
10,338 20,754 -,021440 .38913 .12196 .10533 -.00603 -.08297 -,01509 32066 .25194 =-. 04821
GRADIENT .G0000 . 66000 . 00600 , 66600 . 60080 . (G660 ,0GO00 . 00060 .00600 . 00060

1A-60 CFHT108 MODEL 32-OT O TINAO N52 RCS OFF ZHIGOF) (31 JL 74 )

REFERENCE DATA PARAMETRIC DATA

SREF = 2690.0000 Sa.FT. MRP = 1726,.8000 IN. XT : BETA = L000  a(PSF) = 150,060

LREF = 1290.0G000 IN, YMRF = L0060 IN, YT PCRCS = .000 ELEVON = .G00

BREF = 1290,0000 IN, IMRP = 633.6000 IN. 2T AILRON = 5.00U BDFLAP = 000

SCALE = _.o100 SFOBRK = .o0g
RUNNO. 50/ 8 RN = 1.03 GRADIENT INTERVAL = -5.00/ 5.00

MACH ALPHA BETA N cA CLM cBL CYN o o @ PCRCS
10,330 -10,430 -,01380 -.25848 22577 -, 08975 .0o2m .00122 -, 00033 -.21334 26084 16151
10,330 ~5.30% -, 00309 -.15567 .19425 ~, 08733 00128 .00042 ~. Gl156 ~,14102 20818 L0373
16,330 -.229 01158 -, 05696 +16345 -, 02921 . 00081 -, 00090 -.00246 -, 05630 16367 16131
10,330 5.27T7 02405 .03278 14111 00758 .00074 -.00z27 -.00479 01967 14352 16151
10,330 10,286 031314 12487 .12672 03827 , 001602 -, 00297 -. 00668 . 10623 14698 .16161
10,330 15.483 03027 22596 11690 07151 .0G038 -, 006284 -, 00633 . 18655 17258 24564
10.330 20,564 .05G07 .35916 .11234 .10t62 . 00119 ~,00490 ~-.01168 29673 .23144 161514

GRADIENT .40Ge0 Nlcifair] .Goooo , 00000 elalesin} . 00040 L GGGOG . GOGGO . 06000 . BG0GOo



TABULATED SOURCE DATA - [ASD

TA-60 CFHT108 MODEL 32-OT (O TINAS N32 RCS OFF

DATE 31 JA M4 PAGE 4

(ZHLOTF) ¢ 3t g LI

REFERENCE DATA

PARAMETRIC DATA

SREF = 2690,0000 SQ.FT. MRP = 1725.8000 IN. XT BETA = 000  atPsF) = 150,000

LREF = 1290,0000 IN. YMRP = L0000 IN, YT PCRCS = 000 ELEVON =  ~20,000

BREF = 1290,0060 IN, %P = 633.6060 IN. ZT AILRON = 10,000 BOFLAP = . 500

SCALE = .0100 SPDBRK = 000
RUNNO. 33/ 0 RN/L = 1.02 GRADIENT INTERVAL = -5.00/ 5.4G0

MACH ALPHA BETA <N CA [« BL CYN Y (<R (o +] PCRCS
10,330 -10.323 -.06628 -.295%12 .24200 -, 080%4 .00678 00436 -.00302 ~. 24657 .29097 11979
10,330 -5.342 ~.03320 -.18778 .20832 -, 05111 .00498 .00228 -.00354 ~ 16757 .22489 .01767
10.330 ~.181 .00220  ~.07039 16962 -, 02569 ,00R42  -.00044  -.G0462  -,06985 . 16984 Riregss
10.330 5.0G51 .02130 02122 14608 00525 .00138 -.60223 -. (G628 . 06828 14738 . 07767
10,330 10,341 .03126 12055 .12906 .04210 60112 -.00313 -.6usz3 . 09542 14861 .07786
10,330 15,541 .02956 .225080 .11940 07780 .0oGe22 -,00316 -. 66867 .18478 .17532 .07786
10,330 20,707 .04821 235994 .11419 11626 06670 -, 00535 -, 01307 .2963% .23408 .07758
GRADIENT . 0GOGG . 00006 . G0000 .G56000 .G6OGG .00600 , 00006 .G0OGo . 06060 . OG0B0

1A-60 CFHT1D@ MODEL 32-OT (O TINA9 NS2 RCS OFF (ZHIOSF) (31 S 74 )

REFERENCE DATA PARAMETRIC DATA

SREF = 2690.0000 SQ.FT. XMRP = 1725,8000 IN, XT BETA = .000  QPSF) = 150,060

LREF = 1290,0000 IN, ™R = .8008 IN. YT PCRCS = 000 ELEVON = .G00

BREF = 1290,0000 IN. 24P = 633,6000 IN. ZT AILRON = .00 BDFLAF = .Goo

SCALE = .0100 SPDBRK = 55,000
RUNNO., 42/ 0 RN/L = 1,00 GRADIENT INTERVAL = ~5,00/ 5,00

MACH ALPHA BETA CN Ca CLM cBL CYN cy cL o PCRCS
10.330 ~10.591 -. 01556 -, 27585 24745 -.08754 ,bO109 .G00o7 -.G0314 -.22573 29365 -.04829
10.330 -5,270 -.00287 -.16638 20919 ~. 05503 .B0oss -.00615 -.00466 -.14647 22358 -.13217
10,330 -.163 .01454 -.06129 .17462 -.02734 .Goozg -.00171 -.Go524 -.06080 17479 -.04812
10,330 5,126 . 02405 .G2960 .15G27 00917 . 00016 -.002e3 -, 60720 . D16GS 15231 -.0482%
10,330 10.382 03113 .13009 .13306 04176 .00032 -.00359 -, GG8s3 . 10388 .15432 -, 09023
10,330 15.550 .G2520 .23750 .12147 07693 -. 00068 -.00343 -, D680y 10612 .18083 -. D482
10,330 20.779 .03935 .38314 11640 .10841 -.00048 ~. 00546 -.Gtagt 31692 24475 -, 09032
GRADIENT .0ooeo 00000 . 06000 . 80000 . 06000 R i} . 00060 . GGGO0 L O606G . 0G0OG




BaTE 3

LREF
SREF
SCALE

MACH
16,336
10,330
10,330
16,330
10,336
10,330
10,330

LREF
BREF
SCALE

"onau

MACH
10.330
10.330
10.330
10,330
10,330
10,330
10,330

ML T4

TABULATED SOURCE CATA - IA6G

REFERENCE DATA

2¢90,0600 sqa.FV, XMRP

1290.000G 1IN,
12990,0000 1IN,
0100

ALFHA
-10.590
~5.353
-.084
5.158
10,337
15.57¢
20.565
GRADIENT

YMRP
DIRP

14-60 CFWT108 MODEL 32-OT (O TINSY

RUN NO., 47 G

BETA
-.00049
01476
02863
.04089
04174
.02339
.03195
.B00Ge

REFERENCE DATA

2690.0000 SQ.FT. YXMRP

1290.0000 IN.
129G,0000 IN,
0100

ALPHA
-10.624
~5.299
011
3.357
10,368
15.765
20,583
GRADIENT

YMRP
MRP

N
-.25154
~. 15454
~. 05237

.03418

.1288%

22897

JaTLe7

, Q0000

1725.8000 IN. XT
L0000 IN. ¥T
633,6000 IN. 2T

RN/L =

CA

.22622
+19507
.16204
14027
.12624
.11642
11726
. 60000

YA

BETA
PCRCS
ATLRON
SPOBRK

LI I LI i}

.97  GRADIENT INTERVAL = -5.80/ 5,60

LM
-. 09375
-.05889
-. 02876
00510
(3606
06908
09494
.0oooo

CBL

. 00096
. 00036
-.0003e
-,00043
-. 00135
~, 00326
- (0364
.GoOoo

1A-60 CFHT108 MODEL 32-OT (O TIN5t

it nn

RUN NO. 5/ 0

BETA

04017
06545
7104
.0es21
08310
03410
03256
., 00600

CN
-.25739
-.16705
-.07956

.01189

.11233

.21467

.35232

. 00000

1725.8000 IN.
<0000 1N,
633.6000 IN,

5355

RNAL

11

CaA

.22336
.18967
.15492
.13359
.12050
31153
11363
Melssiy

+99 . GRADIENT INTERVAL =

LM
-.09212
-.05636
-.02572

. 00976

.04079

07436

.09854

.booao

caL
.0B107
-, 00057
~.00048
~.0ogre
-.00273
~. 00579
-.Gos17
. 00060

CYN Y
-, 00055 .G0141
-, 06193 .0G0s0
-.00326 00016
~. 00455 -, 06090
-.00519 -. 06670
-, 00446 00068
-, 00629 -, 60461
. 060060 .GOGOO
YAW
BETA =
FCRCS =
AILRON =
SFCBRK =
=-5.00/ 5.00
CYN <y
-.00298 01607
-.00408 01547
-, 0U570 .01013
-.00751 . 00940
-.00870 01345
-, 00566 01049
-.00735 00571
. 60000 Rejsirsisl

P

(ZHLOLN) €33

PARAMETRIC DATA

. 000

174.000

.06
.G06

L
-.20568
~.13567
-.05213

JO2144

10419

+18931

30708

. GOG06

Q{PSF)
ELEVON
BOFLAP

<o

+ 26860
20064
.16212
+ 14277
14729
+17361
124045
«GO0GG

(ZHLO2NY (-1}

PARAMETRIC DATA

L
-.21180
-.14882
-, 07959
-.GO063

.G8ast

17630

.28968

. 0606G

@ PSF)
ELEVON
BOFLAP

" nrn

o

26699
.20428
15461
+ 13442
13875
. 16566
23024
.00G00

AGE $

a4 )

150,600
15.000
.009

PCRCS
180.17342
178,9207%
178.37447
178.31290
179.24562
178.69938
176, 08032

. 0GOO0

Ju T4 )

154,600
15.000
. +000

PCRCS
504.7016%
504.58641
50%5. 00663
504.64921
504.48157
504.859681
505,08088

. 06000



(i

OATE 31 JUL T4 TABULATED SOURCE DATA - 1460
REFERENCE DATA
SREF = 2690.0000 3G.FT. 4RF = 1725.8000 IN. XT
LREF = 1290,0000 IN, YMRP = L0060 IN. YT
BREF = 1290.06C0 IN. MRP = 633.6000 IN. ZT
SCALE = .0100
RUN NO. 6/ 0 RNA =
. MACH ALPHA BETA N CA
10.330 -10.599 .02ere -. 28596 22256
10,330 -5.370 .U3946 ~.16784 19148
10,350 ~.023 04553 -, 06045 .159%5¢8
10,330 5.318 04108 02662 +13629
10.330 10,540 .04223 12702 12119
10.330 15,511 .03531 22759 .11160
10,330 26,596 02638 37339 11214
GRADIENT +0GOGo . 00600 .50004G
REFERENCE DATA
SREF = 2690,0000 sq.FT. XMRP = 1725.8000 IN. XT
LREF = 1290,0000 IN. YMRP = .00G0 IN. YT
BREF = 1290,G000 IN. 2P = 633,6000 IN. ZT
SCALE = 0340
RUN NO. /0 RNA =
MACH ALPHA BETA CN CA
10,330 -10.396 09743 -.28967 20625
10,330 ~5,041 08718 -.19068 A7155
10.330 ,105 08518 =,09435 .14278
10.330 5.389 07448 ~.00335 .11991
10.330 10.664 - .081s8 .09615 .10638
10,330 15.676 .04018 .19840 .09416
16,330 20.734 .03393 .34870 . 09663
GRADIENT .00000 . 0GO00 . GoouG

1A-60 CFHT1G8 wODEL 32-OT (O TIN49 NSO PITCH DWN

1A-60 CFHT108 MCDEL 32-OT © TIN49 NSO PITCH DWN

BETA =
PCRCS =
ATLRON =
SPDBRK =
.98  GRADIENT INTERVAL =z -3.00/ 5.60
ClM cBL CYN Y
-, 08976 00009 -,00237 00438
-.05554 =, 00087 -.00326 .00528
-. 02528 -.00106 =, 00453 .0o212
01054 -, 00175 ~-,00476 -.06069
04160 -, 00175 -.00532 ~. 00208
07179 -, 00263 -,00546 -. 00256
.09760 -, 00311 -, 00609 -. 00797
.006e0 . 00000 .00000 . 00600

BETA =

PCRCS =

AILRON =

SPDBRK =

«97  GRADIENT INTERVAL = -5.00/ 5,00
CM CBL CYN cyY

-.07810 -, 00275 -, 00600 01750

-. 04356 -, 00363 ~-. 00568 01599

-, 01315 -, 00438 -.00691 0122

02102 -.00439 -. 06726 06772

05291 -. 00465 -,00865 01645

08214 -. 00559 -, 00759 00565

10595 =.0063C ~. 00806 00127

. 10000 . 06600 . 00660 . BG000

PAGE €
@HLOIND (31 g Té )
PARAMETRIC DATA
.000 QPSF) = 150,000
167.000 ELEVON = 15,000
000  BOFLAP = .600
.000
a cc PCRCS
-.22049  .26768 167,24935
14519 20635 167.50t49
-.06038 13960 167.21787
01387 13817 167.46982
10271 14238 167.56464
18346 .16840 167,47003
1608 23632 167.17584
.00000  .GOOOO  .5OGOO
(ZHIGAN) (31 g0 T4 )
PARMETRIC DATA
000 QPsH) = 150,000
469.006 ELEVON = 15,000
066 BDFLAP = +OUG
.G0o
@ ¢ PCRCS
-.24TTO 25513 468,78833
-.17487 18764 466.65614
-.09461 14261 468.62876
~-.01460 .11907 468.61612
07776 .12289 468.65814
16558 14427 468.67488
29191 121382 468.12854
.00000  .00GG0 .00OOO



BATE 3%

LREF
BREF
SCALE

HoH oo

HACH
11.330
10.330
16,330
10,330
10,330
18,330
10.330

LREF
BREF
SCALE

MACH
10.330
10.330
10,330
10,330
10,330
10,330
10,330

JUL T4

YABULATED SOURCE DATA - 1460

REFERENCE DATA

1A-60 CFHT108 MODEL 32-OT (O TINAD NS2 ROLL

2690.000C $Q.FT. YMRP = 1725.8000 IN. XT BETA =
1290.0000 1IN, YMRP = L0000 In, YT PCRCS =
1299, 0000 1IN, MRP = 633.6000 IN. 27 AILRON =
. 01060 SPCBRK =
RUN NO. 6/ 0 RN/ = 3,01 GRADIENT INTERVAL = -5,00/ 5.00

ALPHA BETA - CN CA CLM CBL CYN (94
-10.553 ~. 01645 -.2€866 .21997 -.08921 -.00103 .00131 -.0G0165
-5,216 -. 02808 -.16812 .18688 -. 05465 ~. 00293 . 00202 -, 00431
~.083 -.10168 -. 07676 15675 -. 02563 -.00685 00670 -.01829
5.242 -.89204 01057 .13620 . 01163 «. Q0692 .00474 -. 01857
10.485 -,04582 .12020 .11985 .04088 -.00416 -.00134 -.00803
15.592 .00158 2267¢ +11144 07319 -.0g362 -.0031s -.00640
20,610 -. 01347 37623 Jd1z27 .0994¢ -, 00410 -.00316 -. 01254
GRADLENT . 09060 .Booon . 00600 .GaaGa .00060 .06000 Rtiviy]

IA-60 CFHT1G8 MODEL 32-OT (O TINAD N52 RCLL
REFERENCE DATA
2690.0000 sa.FT. >XMRP = 1725.8000 IN. XT 8ET4 =
1294.0000 IN, YMRP = .0800 IN. YT PCRCS =
1290, 0600 IN. ZMRP = 633.6000 IN, ZT AILRON =
.0100 SPDBRK =
RUN NO. 9/ 0 RN/ = 1,02 GRADIENT INTERVAL = -5.00/ 5.00

ALPHA BETA N CA CLM CBL CYN Cy
~10.466 =-.11594 -.29751 19787 -.08008 -. 01009 01154 -.01496
~5.149 -.24129 -.20121 .16789 -. 04361 ~-. 01695 2037 -.03218
.030 -.12143 =-.12465 .14010 -. 01420 -.01218 .Gaseq -.01548
3.365 ~-.02991 -. 03097 .11791 .02063 -.0uss2 .00068 -, 00310
10,555 -.02111 07534 10346 . 05087 -. 00755 -. 00105 -, 00260
15.773 -.04448 .18839 .09318 .08317 -.00840 -. 00056 -.00436
20.783 -.05901 34467 . 09551 10680 ~.00840 -.00123 -.Gi113
GRADIENT . 0606 ,00009 .oocoo . 000600 .BOGGO . 06000 Rldry]

F

(ZH1GEN) (g0}

PARAMETRIC DATA

. 006
158,000
L]
. 0G0

L
-.22383
-.15025
-.07653
-.G06191

.G9636

.18841

31263

. 06600

Q (PSF}
ELEVON
BCFLAP

<D

26546
.20338
15686
+1365%
13982
. 16827
23752
.0ocas

{ZH1 06N} (N

PARAMETRIC DATA

.00g
446,000
.G00
.000

(< T
-.25662
-.18533
-,12472
-.04186
L0551
15597
28836
. 0GGOG

& PsF)
ELEVON
BOFLAR

wonn

<

.24862
.18527
+14003
+11450
11558
.14088
.21160

60000

AGE 7

TRy T

150.000
15,000
.00

PCRCS
158.12017
158.11604
1568.18214
158,10806
156.18003
158.14011
158.04609

. 86006

I 74 )

150,580
15,000
.0o0

PCRCS
443.20675
447.67%69
447.12934
444,87368
444.88781
446.30268
446,58286

. 06000



i

BATE 3%

LREF
BREF
SCALE

LU B TR [

MACH
10,330
10,330
10,330
10,330
10.330
10,330
10,330

LREF
BREF
SCALE

HACH
10,330
10,330
10.330
10.330
14.330
30.330
10,330

UL T4 TABULATED SOURCE DATA - 1A80
1A-60 CFHT108 wODEL 32-07T (O TIN32? PITCH WP
REFERENCE DATA
2690, 0000 sqQ.FT. YMRP = 1725.6000 IN. XT BETA =
129€, 9060 N, e = 6080 N, YT PCRCS =
1290,0000 IN. DMRF = 633.6000 IN, 77 AILRON =
.0100C SPDBRK =
R ND. 10/ 0 RN/ = 1.00 GRADIENT INTERVAL = -5.00/ 5,00
ALPHA BETA oN cA L L o v
-10,645  -,05733  -.25783 23082 -.09511  <.00005 00384 -,00794
-5.305  -.0r163  -.15561 19800  -,06042  -.D0ITH 00464  -,01271
-.157  -.12584  -,08911 46315 -.03184  -.00541 .0ue25  -.02327
S.141  -.13838 .02924 14392 00551  -,00624 00812 -.02679
10.3¢4  -,05607 .13382 .12857 03442 -, 00293 00848 -,01611
15.438  -,02708 .24062 .12234 06644  -,002355  -.00040  -.01333
20,503  -.01397 35245 2327 09405  -,00230  -.00235  -.Gi774
GRADIENT 80000 . 00000 . 006800 L6600 . BG0GO . 800040 06080
[A-60 CFHT108 MODEL 32-OT {O TINS2 PITCH WP
REFERENCE DATA
2690,.0600 SQ.FT. WMRP = 1725.80008 IN. XT BETA =
1290, 0000 IN. YMRP = 0060 IN, YT PCRCS =
1290, 0600 In, 2DRP = 633.5000 IN. 2T AILRON =
.0100 SPDBRK =
RUNND. 11/ 8 RNA = 1,00 GRADIENT INTERVAL = -5.00/ 5.00
ALPHA BETA CN Ch CLm BL CYN Cy
-10.588  -.22113  ~,26825 22200  -.09487  -,00703 .01808  -,03217
-5.360 -.33578 -, 16601 19466 -.05931 -. 01362 02619 -, 050061
-.192 -.,26105 -. 08120 162069 -, 03022 -.01G96 01840 -.04143
5.196 -, 14333 01438 .14074 . 00594 -, 00670 .06ag3 -, 02510
.10,388 -. 87489 12078 .12685 B576 -, 00379 .00347 -. 01725
15.453 -,.08652 23369 12013 06727 -. 00463 .00398 -.G1911
20,580 -.08345 .38613 211573 .08583 -,00444 . 80255 -.02523
GRADIENT L G0O00 . 060006 . 00000 00000 .0onao . 000606 .GOGED

(ZHi OTN)

PARAMETRIC DATA

PAGE 8

U31 du 7e )

.000

QPSF) = 156.000
158,000 ELEVON = 15.000
000 BDFLAP = .06
.00
L < PCRCS
~.2108% 27418 149.0G8110
-.43664 21154 154.25110
-. 058686 16331 152.47968
01622 -145396 152,27560
.16856 +15050  152,54095
.19938 18198 157.30717
J24m1 .25292 157.25521
. 00Ga0 . 0Ooae . 00600
(ZH1G8N) {31 L T4 )

PARAMETRIC DATA

. 000
446,000
.000
000

L
~.21994
-.14710
-, 08066

. 00158

. 09594

.16323

31941

. GOGGO

Q (PSF)
ELEVON
BOFLAP

[«>]

26696
20932
. 16236
. 14147
+14655
17086
.2478¢
+ 00060

150,000
15,000
. 0G0

PCRCS
441 .51134
447.70359
446.68094
443,17865
447.0G8718
445.47618
447,88585

. 06600



CATE 31

LREF
BREF

NN

MACH
10.330
$0.330
10,330
10,330
10.330
10,330
10,330

L

BREF

g

HACH
10.330
10.330
10,330
10,330
10,330
10.330
10.330

L T4 TABULATED SOURCE DATA - 1460
1A-60 CFHTL08 MODEL 32-OT (O TINS2 PITCH UP
REFERENCE DATA

2690,0000 SQ.FT. OMRP = 1725.8000 IN. XT BETA =
1290, 0000 IN. YMRP = L0050 IN. YT PCRCS =
1290,0000 IN, DWRP = 633,6000 IN. 2T AILRON =
.01G0 SPDBRK =
RUNNO. 23/ 0 RN/L = 1,08 GRADIENT INTERVAL = -5.00/ 5,00

ALPHA BETA N CA LM CBL CYN - Cy
-10.544 -, 06206 -.26789 22767 -.09124 . 00009 .00402 -.00734
~5.338 -.07333 -.16489 .19501 -.05762 -, 00141 .00464 -.01195
-.163 -.13257 -.06813 16142 ~.02901 -.00503 .aoess -.02298
5.150 -.14027 01745 .14169 .00g22 -.00611 08837 -.02616
10,392 -.04817 11831 .12470 .04009 -.00263 .08131 - 01511
15.581 -.02137 .22578 11750 07419 -.00186 - ugars -.01221
20.699 ~.01639 .36887 ,1127% .10516 -.00183 ~, 06204 -.019G7
GRADIENT .00GO0 . 60006 60600 . 00200 .G0GBo . 00008 .000Go

1A-60 CFHT108 MCDEL 32-OT (O TINS2 PITCH W
REFERENCE DATA

2690.0000 SQ.FT. XMRP = 1725.8000 IN. XT BETA =
$250.0000 In. VMR = L0000 IN. YT PCRCS =
1290, 0000 IN. 2¥P = 633.6000 IN. ZT AILRON =
L0100 ’ SPFOBRK =
RUNND. 24/ 0 RN/L = 1,01 GRADIENT INTERVAL = =-5.00/ 5.00

ALPHA BETA [« CA (< 10] CBL CYN cY
~10.740 -.22393 -.27828 22068 -. 09162 -.00870 01801 -.03119
-5.306 ~.34139 -.17309 .19141 ~.05524 -.01339 02625 -.05010
-.047 -.25261 -.08756 15975 ~-. 2602 ~.01054 .01767 -,03879
5,201 -.13874 . 00295 .13906 . 00966 -.0U645 .00847 -.62403
10.412 -,07398 +10198 .12334 . 04090 ~-.00362 00344 ~-.01649
15,589 -,08675 .21660 .13425 07474 - -, 00438 .00383 -.01877
20.718 -, 07953 .36144 .11008 .10624 -.00467 00224 -.42526
GRADIENT . 00660 .aonoa 00000 . 80660 . 065600 . GGoGO .G0oG0

P

AGE ]

(ZHL B9N)

€31 g T4 )

PARAMETRIC DATA

L0060  Q(PSF) = 150,000
158.000 ELEVON = .060
L0800  BDFLAR = .0ge
. 060
CL co PCRCS
-.22170 .27285 157.68553
-, 14604 .20951 157,75965
-.06767 .16162 157.61365
. 00466 .14269 157.58156
. 09387 .14399  157.59151
.18592 «17382 157.56935
30519 .23588 157.83157
. 86060 .GGO00 . 00066
(ZHLION) (3% Ju 74 )
PARAMETRIC DATA
L0600  @ePsF) = 150,000
446.000 ELEVON = , 0G0
.O006  BOFLAF = .660
.000
L €D PCRCS
-, 23228 26068  446.06456
-.15465 20668 446.91915
-.G8752 (15977 446.37263
-, 00967 J13876  445.92426
07801 «13974 446.06442
,17793 .16826 445.63000
.29880 23167 445.74203
. GGEOS . 00566 . 000G



1

LREF
BREF

CATE 31

:

LREF
BREF
SCALE

(L}

MACH

16,330
10,330
10.330
16,336
10,330
10,330
10,330

SCALE

MACH

10,330
18,330
10,330
10,330
16G.330
10,330
10,330 -

A T4

REFERENCE CATA

2690,0000 sq.FT,
1290.0000 IN.
1290,00GG IN.

L0100

ALFHA BETA
10,472 -.00939

~-5.248 -.02098

-.081 -.10506
5.286 -. 09076

§i3

10,487 -, 00718

RUN NO.

15,613 -.00340
20.779 -, 00477
GRADTENT .8000%
REFERENCE CATA
2690.0000 SQ.FT.
1290.0000 IN,
1290,0000 IN,
L0100
ALPHA BETA
~10.295 -.09400
~4.900 -.25108
.087 ~-.10581
5.481 -.02505
10,818 -,01714
15,729 -.03833
20.860 -, 04558
GRADIENT .02913

XMRP
YMRP
MRP

(LI B

TABULATED SOURCE DATA - la60

[A-60 CFHTL08 MODEL 32-OT (O TINA9 N52 ROLL

1725.8000 IN, XT
.0000 IN. YT
633,600 IN, 2T
20/ 0 RNA =

CN CA
-. 28078 21798
- 47763 .18802

-.08806 .15589
-.00184 - .13398
.10406 1t698
20886 MRyl
34875 10446
.0G000 .00000

1A-60 CFHT108 MCDEL 32-OT O TINAS N52 ROLL

1725.8000 IN. XT
.0000G IN. YT
633.6000 IN. 2T

ei’z g =
CA

-.31495 19499
-.21172 16488
-.13523 .13948
-.04154 11704
. 06264 L10135
+ 16496 . 06938
31652 .G8857
01534 -.0650%

GRADIENT INTERVAL =

GRADIENT INTERVAL =

BETA
PCRCS
AILRON
SPDBRK

-3,00/ 5.G60

Cy

-.Gooss
-.00296
-.0186¢
-.01819
-. 00710
- 00562
-.81296

LG0000

BETA
PCRCS
AILRON
SPDBRK

-5.00/ 5,60

cy

-.01087
-.03415
-.01385
-.00378
-. (0374
-.00a24
~-.G1122

.Go407

LU LI { B 1}

PAGE 10
(ZH111N) €3 Ju 74 )
PARAMETRIC DATA
000 aPsF) = 50,008
158,060 ELEVON = »0co
000 BOFLAP = .060
. 800
L (4] PCRCS
-.23649 26538 158.25411
~. 15969 20348 158,29615
~-. 587190 .15598 158,05391
- -.B1418 13324  157,95987
.08163 13397 157.70767
A7216 215996 157.80169
.28960 -22139  157.55941

. GGOGO Mticiie]

. 06300

(ZH112N) C31 Ju 74}

PARAMETRIC DATA

000 a(PsF)
445,000 ELEVON
L0000 BDFLAP
" .660
[« «©
-, 27563 24814
-.19686 .18236
-.15545 13928
-. 05253 .11254
.04250 11130
13456 130675
.26386 19534
01231 ~. 00864

R

156,000
.000
0G0

PCRCS

446.65289
445.46209
445.22373
445.26577
446.13432
446.07835
446.0363¢

-.G4780



DATE 3% Ju. T4 TABULATED SOURCE DATA - L1AGG PAGE 11

1A-60 CFHT108 MODEL 32-0OT (O TIN4S PITCH DwN LH (ZHL13K) (o AT N ?4 )
REFERENCE DATA PARAMETRIC DATA
SREF = 2690,0000 $qQ.FT. MMRP = 1725.8000 In, XT BETA = 000  QPSF) = 150, 0600
LREF = 1290,6000 1IN, YMRP = L0000 IN. YT PCRCS = 156,000 ELEVON = . 000
BREF = 1290.8000C IN. 2MF = 633,6000 IN. ZT AILRON = 000  BOFLAP = . 000
SCME = .01ao SPDBRK = . 000
RUN NO. 26/ 0 &RN/L = 1.01 GRADIENT INTERVAL = -5.007/ 5.00

MACH ALFHA BETA N CA LM CBL YN vy (<% D PCRCS
10.330 -106.699 .02853 -.20230 22428 -.08772 . 00046 -, 00261 .0058% -.23576 .2T279 158,.33818
10,330 -5.312 04340 -. 17693 .19282 =, 05354 -,00018 -.00381 00643 -.15832 20837 158.29615
10,330 - 017 04004 -.0r2e0 15937 ~.02280 -. 00125 -. 00424 .a0256 - Grers 15939 158.30G614
1G.330 5,207 L 04294 .01466 .13721 01319 -.00135 -,.00496 -.00017 .0g21s .13798  158.34817
10.330 10,433 04739 11152 .12048 . 04630 ~. 00139 -, 00574 -, 60090 .08786 13868 158.34610
10,330 13.682 .03509 21881 .10860 (18061 -. 00232 -.00542 ~.0G6174 .18131 .16371 158.26410
10,330 20,755 .03505 .35513 10631 Jd102¢ -. 06251 -.00663 -, 00789 294414 22525 158.21208

GRADIENT .0G000 .ooong 60660 00008 .6600G Relrisins] 00000 . (00060 . 06006 00500
1A-60 CFHT1G8 MODEL 32-OT (O TINAS PITCH DWN LH (ZH114N) (31 J 74 )
REFERENCE DATA ) PARAMETRIC DATA
SREF .= 2690,0000 sa.FT. MRF = 1725.8000 IN. XT BETA = 006G QePsF) = 150,000
LREF = 1290,0000 iIN. YMRP = .0a0o IN. YT PCRCS = 448,060 ELEWON = Rairls]
BREF = 1290,0000 IN. ZMRP = 633.6060 IN. ZT AILRON = 000 BOFLAP = .GGD
SCALE = .0100 SPOBRK = . 600
RUN NO, 27/ 0 RN/L = 1,01 GRADIENT INTERVAL = -5.00/ 5.00 -

MACH ALPHA BETA N CA CLM cBL o £ [44 CcL <o PCRCS
10,330 -10.580 .11400 -.31456 21082 -.07605 -.00317 -. 00699 -G2197 -. 27050 .26499 446,35867
10,330 -5,151 09384 -. 20698 17599 -.04210 -.00337 -.00611 01797 -, 19034 19387  446.33067
10,330 037 08455 -, 10722 + 14665 -, 01275 -, (0384 -.00707 01120 -,10732 14658 4£45.40571
10,530 5.405 .07284 -, 01385 12280 02416 -, 00424 -, 00740 .60706 ~, 02534 , 12075 445.63000
10,330 10,608 . 08600 .08543 .10708 Q5702 -, 06407 -.00910 .01o0z9 . 06426 .12097 446.00847
10.330 15,803 05809 .18728 .09350 . 08972 -.00493 -.00808 (0636 .15474 +14097 446.03631
£0.330 20.659 . 05090 .33276 .G8194 .11740 ~-.b0488 -.00916 00063 276821 .20439  445,88222

GRADIENT . 0GO0O 06060 . B00GO . 00000 . 00600 ,0Goao 400G . 60680 . 0ooaa . 00600



l

CATE 31

§

LREF
BREF
SCME

" n

MACH
16.330
10,330
10,330
18,330
10,330
10,330
10,330

LREF
BREF
SCALE

Al

MACH
10330
10.330
10.330
16,330
10.330
10,330
10.330

26990,0000 S4.FT.
1290.00GG InN.
1290,.0000 In.

2690.000C 8Q.FT.
1290.06G00 1IN,
1290,0000 IN.

TABULATED SOURCE CATA - 1480

REFERENCE DATA

REFERENCE DATA

RUN NC.

BETA

.03948
.67508
.07940
09554
.11038
05617
.05342
06000

MMRP
YMRP
MRP

mnaun

[A-60 CFHT108 MODEL 32-OT (O TINS5t

25/ 0

CN

- @775
-, $7937
-.08954

.00226
+10699
.20332
34068

XMRP = 1725.8000 IN,
YMRP = .0000 IN,
DWRP = 633.6000 IN,
RUN NO. 28/ 0 RN/L =
BETA (<] A
-.00038 -, 27145 23174
03806 -.17126 19754
L03910 -.06548 .16521
.04341 L0259% 14168
04949 .12220 .12607
.03573 21799 .11422
04163 35438 11108
. G00G6 . 06000 SA0000

1725.8000 IN. XT
.0000 IN, YT
633.6000 IN, ZT

RN/L =

CA

22795
19323
15821
.13618
.12076
.11086
.10855

YAW LH

BETA =

PCRCS =

AILRON =

SPFCBRX =

1.01  GRADIENT INTERVAL = -5.80/ 5.00
CLM Bl (4] Cr

~. 09413 00160 -.00674 00233

-.05721 00043 -.00250 .00767

-. 02861 .00608 -.00399 00271

L00914 -, 06012 -. 00484 -. G4z

04271 -.00670 -.00556 -, 06631

.G7891 -.00286 -,00523 00144

.10870 -, 00258 -. 0671t -.00487

.0GOGo + 0GOOG .ooog 00660

IA-60 CFHTING MODEL 32-OT (O TINS1 YAW L H

BETA =

PCRCS =

AILRON =

SPDBRK =

1.01 GRADIENT INTERVAL = -5.00/ 5.00
CLM CBL CYN (4

-.09276 .0o223 -.00349 01002

-.05503 . 05004 -. 00524 .61690

~. 02444 . 00035 -, 00877 66986

L0117 . 00053 -,00843 50910

04558 -, 00093 -.00998 .G1326

08096 -. 00415 -.00702 01630

J11137 -.00479 -.00899 .G0475

00600 . 60600 .G0G06 LOGGED

.0oogo

. 00000

{ZH113N)

. 800

504.000

.00
M)

[« R
-.22423
-.16G59
-.08960
-.01012

.08334

+ 16590

27997

Rrivin

Q PSF)
ELEVON
BOFLAP

PACE 12

€31 M T )

PARAMETRIC DATA

.860  Q(PSF) =
179.000 FELEVON =
L0006 BOFLAP =
608
a co
-.22307 . 27863
-.15184 21324
-.06488 16545
61307 14344
.09739 . 14609
.17911 16877
25217 22925
. GGOGG )
(ZHLLEN)

130.000
000
000

PCRCS
178.72492
178.48396
178.17847
178.36616
178.63259
178.59055
178.69415

. 60006

(31 g 78 )

PARAMETRIC DATA

co

27483
20944
.15817
13583
.13815
16157
.22241
. B0060

150,000
. 600
. 000

PCRCS
504.15646

503,27340 -

503,31543
503.55718

5G2,87408

503.50876
503.47327
. 00000



BATE 3¢

LREF
BREF
SCALE

LU L L 1

MACH
10,380
10,338
10.530
10,330
10,330
10.330
10,330

LREF
BREF
SCALE

I oH

MACH
10,330
10.330
10,330
10.330
10,330
14,330
10,330

ME 74 TABULATED SOURCE DATA - [ASO
TA-60 CFUT108 MODEL 32-OT7 (O YTINSL YAw LM
REFERENCE DATA
2690.0000 SQ.FT. YMRP = 172%.8000 IN. XT BETA =
1290, 006G IN. YMRF = .006GG IN. YT PCRCS =
1290.0080 IN. ZMRP = 633.6000 IN. ZT ATLRON =
.0100 SPOBRK =
RUN MO, 31/ 0 RN/L = 1,02 GRADIENT INTERVAL = -5.00/ 5.00
ALPHA BETA CN CA (%] <BL YN Y
~10.640 -.0065% -.28763 .23107 ~. 08310 00176 -. 0000t 80400
-5.2%9 .02865 -.18358 .19561 -.05069 .00093 -.00232 .bosrr
-.132 03702 -, 07651 .16181 -, 02442 . 00064 -, 00349 .60518
5.156 03452 2124 .13861 00974 06058 -, 00382 ,G0084
10.409 .04086 J11354 .12275 . 04251 . BO00S ~-.00465 .0Go24
15.597 03136 .204G2 11163 Bires s -. 00191 -. 00444 .0G3ot
20.746 04179 33667 .10849 .11008 -.001e2 -.00642 -, 60287
GRADIENT . 0GGGE 00606 .00000 06066 .Lo0oo ., 00oGo . 06000
IA-60 CFHT108 MODEL 32-OT (O TINS1  YAW LH
REFERENCE DATA
2690.0000 $Q.FT. XMRP = 1725.8000 IN, XT BETA =
1290.0000 IN. YMRP = .080C IN, YT PCRCS =
1290,0000 IN. IMRP = 633,.600C IN. 2T AILRON =
.0160 SFOBRK =
RUN NO. 3270 RN/A. = 1,00 GRADIENT INTERVAL = -5,00/ 5,00
ALPHA BETA CN CA CLM o CYN Ccy
~10.450 02704 ~.28451 22672 -.08158 .00259 ~.00263 . 00827
-5.157 06472 ~.18645 J9126 -. 04514 00129 -.00465 01624
-.148 07014 ~. 05689 »15900 -.0esor 00172 - 00597 01027
5,108 .08796 -, 40512 .13658 .01266 001857 -.00769 .Ongar
10,319 .11045 . 09768 .12005 04595 ~, 00034 -.00993 .G1410
15.652 .05401 .19309 .10042 .08192 -. 00367 -.00671 .01087
20.789 . 06266 .32746 .10730 .11333 -, 00345 -.00892 .00613
GRADIENT . 0GGGO . 00000 Rililhh , 06006 . 00000 . 00000 . G0000

(ZHILTN)

PAGE 1)

 PARAMETRIC DATA

(31 g 74 )

000 QPsF) = 150,000
179.000 ELEVON = -20,000
000  BOFLAP = ]
.U00
L (€3] PCRCS
-.24002 .28020 178.40525
~.16473 21173 178.73014
-. 07054 .16197 178.65736
, 06870 +13996 178.74140
08950 .14125 178.66862
16650 «16237 178,46660
.27641 22071 $78,43603
. 3000 00000 .00GG0
(ZH118N) (31 Juw 74 )

PARAMETRIC DATA

. 008
504, 006
.Goo
.0o0

[« 8
-.23862
-. 16851
-.09648
-.01726

. 07460

15640

126806

. 00660

QPsh)
ELEVCN
BOFLAP

[s]

+27460
.207es
.15925
.13559
. 13561
15746
.21654
,000Ge

15G.00G
-20, 006
. 000

PCRCS
505.27946
505.67897
505.45852
505,8G503
505, 84782
505,30078
504,96461

. 0GO0o



Il

OATE 31

LREF
BREF
SCALE

it o

HACH
10,330
10.336
10,330
10,330
16,330
10.330
10,330

LREF
BREF
SCALE

Hoown

MACH
10,336
10,330
10.330
30,330
10,330
10.330
10.330

N T4 TABULATED SOURCE DATA - 1460
[A-60 CFHT108 WMODEL 32-OT (O TINAS NSO PLTCH DwWN
REFERENCE DATA
2690,0000 sa.FT, YMRP = 1725.8000 IN., XV BETA =
1290.0000 IN. YMRP = L0000 IN, YT PRCS =
1290.G00C IN. MRP = 633,6G00 IN. 2T AILRON =
.0108 SPDBRK =
RUNNO, 34/ 0 RN = 1,02 GRADIENT INTERVAL = -8.00/ 5.00
ALPHA BETA CN Ca M L CYN Y
~16,336 -. 002458 -.31624 21437 - 07193 00136 . 00020 -.0000Y
-5.,024 06391 -.19756 .18228 -. 04188 .googr -,00050 -.0G349
.032 02674 -.09678 15038 ~. 01415 .06oz8 -, 00187 -.003717
S.3717 02695 -.06482 12520 . 82208 . 00639 -.00281 ~.00633
10,711 &3541. 09771 LA077Y 05621 00038 ~. 00366 -,00748
15,758 .03ze7 .19142 . 05359 08959 -.00638 -, 00381 -,00823
20,968 .04523 33569 .Dozes .12125 -.00015 -. 00551 -.01268
GRADIENT . 00060 . BOGGE .G6000 . 00600 .Goaoon .00006 .Go000
TA-60 CFHT108 MODEL 32-OT (O TINAS N58 PITCH DWN
REFEREMCE DATA
2690.0000 sa.FT. OMRPF = 1725.8000 IN. XT BETA =
1290.0000 IN. MRP = L0000 IN. YT PCRCS =
1290.0000 IN, ZMRF =  633,6000 IN. 2ZT AILRON =
.0100 SFDBRK =
RUNNO. 35/ 0 RN/AL = 1,001 GRADIENT INTERVAL = -5.00s 5.00
ALPHA BETA CN CA CLM CBL YN cyY
-16.256 .00es2 -.36486 .18802 -, 05483 . 0007 -, 00006 .0033g
-4.946 -, 00316 -, 25730 «15360 -.02504 , 00032 .0006s -.G0422
.235 02195 -,15349 .12254 .0a371 -, GO0 ~. (06206 -,0060288
5,745 .02800 -.05778 .09638 . 04266 -,00002 -.0G289 ~-.00574
10,631 .02082 . 04058 07575 07258 -.00101 ~. 00182 -.00029
16,022 03714 .1445% .061G4 .10337 -.0B05¢ -, 00421 -.00704
21,213 04371 .28089 .061G7 13412 -.00061 -.00541 -.G1005
GRADIENT .a048s . G2064 ~, 00599 . 00555 -, 00008 -, 06041 . 00026

(ZH119N)

PARAMETRIC DATA

PAGE 14

(31 Ju 7e )

L0060 QPSF) = 150, 600
167,005 ELEVON = -20. 660
L0080 BOFLAP = .0go
000
L ce PCRCS
-.2726% +26763 166.52662
-.18084 .19888 183.93288
-.09685 .15033  184.85741
-. 01653 12419  184,7921C
07597 +124G5 182.30615t
.15870 14245 181.91573
.28036 .20640 181,4000%
. 00066 . BG0GO »6GOGO
(ZH120N) {31 4 14 )

PARAMETRIC DATA

. 509
469,000
. 000
.000

[
-.32555
-.24310
~-.15400
-.06714

82562

12212

25747

01720

Q (PSF)
ELEVON
BDFLAP

L 1]

<
.24598
17522
12191
.09011
. (8203
09857
16544

-. 01629

150,060
-20.000
. 0G0

PCRCS
482,.12857
483.79752
484,.96G879
483,883852
482.83786
482.52519
482,44115

-21449



QATE 3%

§

LREF
BREF

Hon on

MACH
16,330
16,330
16,330
16,330
10,330
10,330
10,330

LREF
BREF
SCALE

MACH
10,330
10,330
10,330
10,330
16.330
10.330
10.330

AL T TABUATED SOURCE DATA - 1460
TA-60 CFHTL08 MODEL 3207 (O TINA9 PITCH DOWN LH
REFERENCE DATA
2690.0000 sa.FT.. xMrRP = 1725.8000 IN. XT BETA =
1290, 0G00 1IN, YMRP = .G000 IN, YT PCRCS =
1296,5000 IN, aRP = 633.6000 IN, ZT AILRON =
.G1G0 SPCBRK, =
RUN NO. 367 0 RNA = .98  GRADIENT INTERVAL = 5,00/ 5,00
ALFHA BETA N CA M CcBL CYN . cy
-10.5% 03874 ~-.30645 23189 ~.08036 . 00135 -,0ugsg 00617
-5.213 .04999 -.18986 19706 -.04854 . 00089 -, 60365 00556
-.123 05049 -.08198 16332 ~.02t46 -, 00046 -.004067 .G01a9
5,208 .05326 01082 140605 . 01537 -, 00072 -,00484 -.60057
10,8067 . 062205 11021 .12233 .0495G -.00108 -, 006GY -. 06066
15.633 .Ge902 21113 .10923 .UB8373 -.G0176 -.00561 -.00475
26,833 05539 35327 .16726 JALT3? -.06167 -.Go720 -.06838
GRACIENT . 06600 Ruitlsis] R ilrIvali] .GGG0G Msiririal 000660 , 86000
1A-60 CFHT108 MODEL 32-OT (O TI)N4S PITCH DOWN LH
REFERENCE DATA -
2690,0060 $@.FT. XMRP = 1725,8000 IN. XT BETA =
1290, 0080 IN, YMRP = 0000 IN. YT PCRCS =
1290.0000 IN. /P = 633,.606G0 IN. ZT AILRON =
0100 SFDBRK =
RUN NO. 377 0 RN/ = .99 GRADIENT INTERVAL = ~5,00/ 5.00
ALPHA BETA CN CA CLM <BL CYN cy
-10,319 11093 -.32708 21755 -.06970 -.00082 -. 00661 02107
-5.034 .08984 -,21690 .18124 -.03808 -.00170 -.00559 .01552
. 080 .09484 -.11147 15157 -.01124 -, G0z98 -. 06721 .G1034
5.372 .0gess -. 01747 12628 .G2494 -. 00335 -.00759 .Go679
10,579 +10035 .0g4s58 .10939 .05888 -.00325 -.560938 .00er4
15,618 07091 .18710 .09590 .09315 -.0ury -.06792 LNG564
20,993 07382 .33559 .Gg33s 12397 -, 00348 -.00957 ~,GGG50
GRADIENT . 06000 . 00000 . GOOGo ., 08660 L0606 . 00600 . GGGGG

PAGE 15
(ZHIZIND ¢ 31y T4 )
PARAMETRIC DATA
.000 QPSP = 150,000
158.006  ELEVON =  -20,000
JG00  BOFLAP = .000
.G0G
N a)] PCRCS
-.25678 L28411  174.77164
- AT117 .21350  174,7G760
-.08163 .16350 17447748
-.00223 14042 174,38244
. G606 .14037  174.30G938
.17388 .16209 174.21435
.29203 .22588 174,1942%
. 66660 . 00860 . 00066
(ZHIZZN) (31 Ju 74 )
PARAMETRIC DATA
006 Qs = 150,060
445,000 |mEVON = -28.008
.000  BOFLAP = . 660
000
cL co PCRCS
~.26282 .27262 461,89270
-.20016 .19957 464.02286
~. 11160 .15148 462.72011
-.02022 .1240%  461,4G428
. 06306 .12306  463,51857
. 15388 .14327  463,37953
.27986 (20741 462,04773
. GGOGO . 06000 . 00000



I

OATE 31

LREF
BREF
KALE

H 0 A0

MACH
10,336
10,330
10.330
10,330
10,330
10,330
10.330

LREF
BREF

LU L U 1]

MACH
£0.330
1G.330
10,330
10.330
10.330
10,330
10,330

U T4

REFERENCE CATA

TABULATED SOURCE DATA - 160

1460 CFHT108 MODEL 32-0T (O TINASNS2 ROLL

2690,0000 3Q.FT. MRF = 1725.8000 IN, XV BETA =
1290, 0006 N, ™P = .0000 IN. ¥T PCRCS =
1290,0008 IN. DmP = 63%,6000 IN. 2T AILRON =
. 0100 SPDBRK =
RUN ND. 38/ 0 RN/ = <99  GRADIENT INVERVAL = -5.00/ 5.00

ALPHA BETA N CA CLM cBL CYN cy
-10.527 ~.00506 -.30907 22943 ~.07984 .G00s3 00102 -.00434
~5.241 ~. 01243 -.19300 .19525 -.04873 -.00097 J60117 -, 00375
.037 -, 09536 -, 09502 .16101 -.0202%  -,00580 .006e3 -. 01057
5.322 -.07335 -, 00555 .13804 01744 ~-.00563 .00449 ~.01805
10.606 .81083 .10501 11923 . 04679 -. 0022 -, 00222 -.00751
15,657 J1760 20646 . 10980 08338 -, 00273 ~.00333 -.00612
20.874 .01652 35041 10770 11704 -.00268 -, 00434 -.0G1333
GRADIENT .00o0g .0G000 . 00060 .00G00 .0DOs . 06000 JGO0GH

IA-60 CFHT108 MODEL 32-OT (O TIN4SNSZ ROLL
REFERENCE DATA

2650.0000 8qQ.FT. MRP = 1725.8000 IN. XT BETA =
1290, 0000 IN. Y™RP = .0000 IN, ¥T PCRCS =
1290,0000 IN. 29F = 633.5000 In. 2T AILRON =
G100 SPCBRK =
RUNND. 39/ 0 RN/ = .99 GRADIENT INTERVAL = -5.00/ 5.00

ALPHA BETA CN CA LM CBL CYN cy
~10.389 ~.09608 -.33578 .20770 -.G7088 -,.00839 .01059 -.01134
-5,114 -.24633 -.22825 17590 -.03785 -. 01582 02122 -.034G4
.199 ~.08947 ~. 43577 .14705 -.00929 -. 01007 .GG697 -.G1356
5.451 -.01587 ~.04200 .12400 02644 -. 00738 . 00606 -, G0517
10.670 -.00118 06130 .10654 .05813 -, 00625 -, 00203 -.60429
15,930 -.01724 .17333 .09294 .08436 -.00627 -.00162 -.00642
20.514 -, 02551 31488 .09240 .12343 -, 00608 -, 00224 -,012514
GRADIENT . BO0GD . 06600 .00000 . 0000 .00Go0 .GGOGo ,00GG0

(ZHI2IN)

PARAMETRIC DATA

PAGE 16

€3 Ju ")

L0000 GePSF) = 156,000
156.0680 ELEVON = -20,000
0G0 BOFLAP = i)
. 0G0
G e+ PCRCS
-.26195 .28203 158.07614
-.17445 21207 158.04609
-.Gg512 +16U95 158.00407
-.01833 +13693  157.98414
.08127 13652 157.98197
16917 . 16145 157,.87800
+28904 «22548 157.80611
Ruliisli] . 00000 . 000660
(ZHLZ4N) 31 U T4 )

PARAMETRIC DATA

.0og
446,000
.000
.0060

L
-.29282
-.21166
-.13628
~. (5367

L4652

214117

.26115

. GOG00

Q (PSF)
ELEVON
BOFL AP

[de]

26484
+19555
.14658
11944
.116065
13695
19871
. 20600

15G. 0G0
-20,0660
. 0G0

PCRCS
446.43885
446,20468
445,86849
445,74242
446.20468
446.G7848
447.24124

. 00660



\
i
|

DATE 31

SREF
LREF
BREF
SCAMLE

LU ] |

MACH
£0.330
10.330
10.350
10.330
16,330
10,330
10,330

LREF
BREF
SCALE

vt o

HACH
10,330
19.330
10.330
10.330
10,330
10,330
10,330

M Te TABULATED SOURCE DATA - LA6D
1A-60 CFHTI08 MODEL 32-0T (O TINSZ PITCH U RM
REFERENCE DAYA
2690, 0660 SQ.FT. XMRP = 1725,8000 IN. XT BETA =
1290,0000 IN, YMRR = .0000 IN. ¥T PCRCS =
1290.0000 IN, 3P = 633,.6G0G IN. 2T AILRON =
.6100 SPUBRK =
RUN MO. 40/ 0 RN7L = 1,00 GRADIENT INTERVAL = -5.00/ 5,00
ALPHA BETA N CA CLM CBL CYN cy
~10,555 -. 05043 -.29972 23027 ~-.08452 .00045 .00379 -. 60811
-5,294 -.058t6 -.18457 .202t8 -.05231 -.0009% .G0424 -. 01214
-.054 -.12072 ~.07830 . 16607 ~.02534 -,00514 06859 -.02359
S.241 -.1258¢4 .01038 14459 01281 -, 00601 .0G8G7 -.02580
10.526 -.03011 .11694 .12762 . 04492 -.06251 .00079 ~.01506
15,568 -.00700 .22255 - 12612 .07943 -.00175 -.00105 -.0t2s8s
20,753 -.06212 36537 .11531 . 11363 -, 00164 ~,00237 -.02617
GRADIENT .GOGOG . 00000 .G00G0 . 00600 . 00000 . 0GGOD . 68000
1A-60 CFHT108 MODEL 32-OT (O TIN52 PITCH UP RH
REFERENCE DATA
2690,00600 SQ.FT. XMRP = 1725,6000 IN. XT BETA =
1290,0000 IN. ™F = ,G0060 IN. YT PCRCS =
1290,.0000 IN. 2P = 633.6000 IN. 2T AILRON =
L0100 : SPDBRK =
RUN NO. 41/ 0 RN/L = 1.01 GRADIENT INTERVAL = -5.00/ 5,00
ALPHA BETA CN CA CLM CBL CYN cy
-16,302 -.20918 -.30028 .22843 -.08247 ~. 00654 01742 -.03154
-5.280 ~.34918 -.19610 .19367 -.05236 -. 01473 .G2743 -.05650
~-.128.  -,23561 -.10324 16517 -.0239¢ -.0104% 01750 -. 03770
5.107 -.12378 -.00949 (14242 .01250 -. 00853 .00829 -.02319
10.588 -, 06077 . 09922 .12479 04615 -, 00371 .G0320 ~,01658
15.596 -,07441 .21089 11572 07958 -.00432 .G0356 -,01938
20,808 -.06718 35717 .11302 .11451 -, 00393 .00214 -.0260G3
GRADIENT 00006 . 00OGD N . 00000 .GGoon . 0G0G0 .GOGO0

(ZHIZ25N)

PAGE 17

PARAMETRIC DATA

. 0G0
158,000
.Gae
.000

L
~.25100
~. 16513
-.07814
~.00z8s

. 09166

.18215

.30081

« 0GGOG

QPSF)
ELEVON
BOFLAP

[}

+26914
21835
16615
+ 14493
14684
+17544
23730
.0ooong

€31 76 )

150,00G
-20.000
.000

PCRCS
158,3502%
158.36024
158.3182%
158.33027
158,27618
158.28616
158.19212

i)

{(TH126N) (31 Ju 74 )

PARAMETRIC DATA

.Go0
446,006
L0006
. 000

cL
~. 25459
-. 17745
-.10G288
-. 02213
07460
.irece
.29372
. 90000

@ (PSF)
ELEVCN
BOFLAP

nw a1 H

e

.27845
.21089
« 16540
.14103
.14090
.16816
.23253
. 60600

150,060
-20,660
. 0G0

PCRCS
446,83504
447.18529
447.36738
446,54083
445,.95254
445,98050
446, 07861

. 0GGOD



T

DATE 31

LREF
CREF
SCALE

MACH
10.330
10.330
10,530
10,330
10,330
10.330
10.330

LREF
BREF
BCALE

MACH
10.330
10.330
10.330
10.330
10.330
10.330
10,330

Ja T4 TABULATED SOURCE QATA - 1460
[A-80 CFHTI08 MODEL 32-OT {O TINAINS2 ROLL
REFERENCE OATA
2690.0U000 3Q.FT. OMRP = 1725.80006 IN. iT BETA =
1290,0000 InN. YMRP = .0800 IN. ¥T PCRCS =
1290.0000 1IN, ZMRP = 633.6000 IN, ZT AILRON =
.0100 SPOBRK =
RN NO. 4370 RNA = 1,00 GRADIEENT INTERVAL = -3.G0/ 5.00
ALPHA BETA N Ca (4T ] cBL CYN Y
-10.463 -. 06578 ~-.29610 .23508 -.0rest -.bo3sy .00642 -, 01087
-5.222 -. 07234 ~.19668 20116 -. 04736 -, 00538 .00623 -. 01224
-.073 ~-.11461 -. 09902 .166635 ~. 01862 -.00r60 .00819 -.02155
$.16% -.08098 -. 00745 +14G70 01694 ~. 00680 00459 -, 01866
10,434 00670 10284 12008 04671 -, 08368 -,002286 - 50721
15.654 02300 21275 11048 .08235 -,00313 -. 00402 -. 00522
20.624 .01668 36148 .10813 11424 -, 00354 -.00436 -.61317
GRADIENT .0G00g .0G0GE .00000 .0GOG60 Rl .00ong L0060
1A-60 CFHT108 MCDEL 32-0T (O TINASNSZ ROLL
REFERENCE DATA
2690,0000 5q@.FT. XMRP = 1725,8000 IN. XT BETA =
1290,0000 1IN, YMRP = 0000 IN. YT FCRCS =
1290.6000 IN, ZMRP = 633.6000 IN, 2T AILRON =
.0100 SFDBRK =
RUN NO. 44/ 0 RN/L = 1,01 GRADIENT INTERVAL = -5,00/ 5,00
ALPHA BETA N Ch CLM CBL CYN cy
-10.199 -,23072 ~-.33594 22169 -, 08134 - 01784 .G2255 -. 03460
~4 . 893 -.33827 ~. 25042 .19129 -, 02648 -. 02224 ear1 -.04769
127 -.08806 ~-. 13766 .14788 ~.01022 -.01103 . 00691 -.01284
%$.399 -.01813 -. 04194 12581 02613  -.06836 00625 - . 06336
10,628 -.00305 06146 10788 05835 -, 00693 -.00193 -.00273
15,864 ~. 01957 17414 09559 .093G8 -. 00761 -, 00183 -.06376
21,042 -.02865 .336G97 L09442 12204 -, 00730 -, 06261 ~. 61077
GRADIENT .04984 01848 -, 00865 .00324 06223 -. 00434 . 60694

PAGE 18
. (ZHIZTN) t3Juw Te )
PARAMETRIC DATA
000  Q(PSF) = 150,000
58,000 ELEVON = .oon
L0060  BDFLAF = . 000
55,0060
<} (5] PCRCS
~.24815 L26570 158.76053
-.16780 L21733  158.76050
-.09881 .1667T 1%58,77051
-. 02010 .13946 158.49836
07939 .13672 158.58039
17505 .16379  158,48836
.29842 .22957 158.43430
.08000 . GBOGO . 06000
(ZHIZBN) (31 Ju 74 )
PARAMETRIC DATA
L0086 QPsF) = 150,666
446,000 ELEVON = .H60
L000  BDFLAR = . GG0
55.600
L <o PCRCS
~-.29138 J2TTET  447.35341
-.21327 .21025 448.0117%
-.13798 .14757 448.13804
-. 08341 .11932  445.67224
04052 L11734  446,28873
14137 +13955  446.27478
27560 J20696 446.55489
L015G0 -.01249 L0256



BATE 3t

LREF
BREF
SCALE

"o "o

MACH
10,330
10,330
10.330
10,330
10.330
16,330
14.330

LREF
BREF
SCALE

MACH

10,330
10,330
10,330
10,330
10,330
10.330
10,330

T4 TABWLATED SOURCE DATA ~ LAGG
1A-60 CFHTLO8 MODEL 32-OT (O TINS2 PITCH WP
REFERENCE DATA
2690.0000 sa.FT. HsrP = 1725.8000 IN, XV BETA =
1290,000G 1IN, YMRP = .0000 IN, YT PCRCS =
129G, GGG N, ¥RP = 633.6000 IN. 2T AILRON =
,6180 SPDBRK =
RN NO, 45/ 0 RN/L = 1,00 GRADIENT INTERVAL = -5,007 §5.00
ALFHA BETA N ch oM cBL CYN cy
-10.514 -. 11375 -.28228 24574 -.08466 -.00250 . 00941 -.G1785
-5.231 ~.12485 ~. 17249 20877 -, 05245 -.00440 . 00958 -.02168
-.126 -.16363 -.07918 47335 ~. 02456 -.00694 .01481 -.02932
5,041 -.13277 01110 .14919 .01123 -.00632 . 00855 -.G2714
10.454 -.03121 12223 .12872 04246 -. 00250 . 00085 -, 01501
15.719 -.00301 23422 . 12082 07782 -, 06164 -.00154 -.01194
20.661 -. 00217 .37566 11572 .1079¢ -.06170 -,00250  -,04935
GRADIENT L0600 00000 06000 ., 00000 . 06000 , 80000 . C0O6S
TA-60 CPHTI08 MODEL 32-OT © TIN52 PITCH WP
REFERENCE DATA
2690.0660 sa.FT. YaRP = 1725.8000 IN, XT BETA =
1290,0000 IN. YMRP = 0000 IN. YT PCRCS =
1290.0000 IN. DRP = 633.6000 IN. ZT AILRON =
,0100 SFCBRK =
RUNND. 46/ 0 RN/L = 1,00 GRADIENT INTERVAL = -5.00/ 5,00
ALFPHA BETA CN CA (<1} CeL CYN CcyY
-10.282  -.34407  -.28208 24243 . U07rRe - 04344 L2880 - uss4y
-5.204 ~.43697 -.19102 .21528 -.04326 -.01849 03479 - 6666
- 079 -.23551% ~. 00334 .16870 -, 02401 -.01048 041733 -, 03384
5,194 -.12597 . 00160 .14503 .01140 -.00645% 00819 -.02401
10,435 -.05743 +10404 .12813 04316 -.G0342 .00297 -, 01611
15.568 -. 07157 21955 11908 07?57 -, 00426 00336 -, 01871
20.713 -. 06188 36831 11569 .10983 -, Ga389 08167 -.02544
GRADIENT . 00060 . 00000 .ooo0o . 00000 . 00660 . 00060 . 5006

PAGE 19

(IH129N)

PARAMETRIC DATA

€3y

000 arsF) = 150,000
156.000 ELEWN = . 006
000  BDFLAP = . 000
55,000
L o PCRCS
-.23270 .29312 158.42431
. 15274 J22363 158.38228
-, 07879 17353 158.32029
-, 00205 +14959 158.25621
9674 .14883 158.27618
.18273 17975 158,.08812
.31066 +246G83  158.08812
. 0060 . A0G0G . 06600
(ZH130N) (3% J 74 )

PARAMETRIC DATA

000 e@sF) = 150,008
446.000  ELEVON = i)

.000  BOFLAR = .00g
55,006

48 o PCRCS
-. 24408 20088  447.24134
-.17039 23196  447.00314
-,08311 (16883 447.46540
-.G1154 (14458 447.03117
- 07911 14466 446,.24670
17954 JA7361  446.37278
.30358 23848  446,98910
.fi660¢ . 0UG0G . GG50Y



DATE 3%

LREF
BREF
SCALE

W owonoH

WACH
10,330
16,330
10,330
10,330
10,330
10,330
10,330

LREF
BREF
SCALE

L I (BT |

MACH
10.330
10.330
10,330
10,330
15,330
t0.330
10.330

il

JUL T4 TABULATED SOURCE CATA - 1agO
1A-60 CFHT108 MODEL 32-OT (O TINAONS2 ROLL
REFERENCE DATA
2690.0000 3q.F7T. WP = 1725,8000 IN. XT BETA =
1296, GGOG IN. YRR = .0006 IN, YY PCRCS =
1290,.0008 1w, DR = 633,.6000 IN, 2T AILRON =
.0100 SPDBRK =
RUN NO. 48/ 0 PRNA = 1,00 GRADIENT INTERVAL = -5.06/ 5.00
ALPHA " BETA N CA LM (<8 CYN cy
-10.619 ~ +Oi02y -.208933 22634 -, 08802 -, 00356 .0oos2 -, 00042
-5.373 -, 00258 ~» 18133 15441 -.05493 ~, 00413 .0010% -.G0248
~, 048 -. 09541 -.08523% 16016 -.0p428 -.0u8os 06685 ~.01884
5,250 -. 09223 06342 .13803 .05378 ~. 00830 .boses =.01945
10.442 ~. 01636 11303 12102 . 04397 -.00594 -, 00080 ~-. 008358
15,708 -. 01415 22450 11238 07972 -.00637 -.00217 -.00685
26,663 ~. 04708 + 36535 .11093 10798 ~.G0858 -,00184 -.01379
GRADIENT .0G00a0 . 0GGOG . 05060 . GOOOG 06000 . 060G0 60006
1A-60 CFHT1G8 MODEL 32-OT (O T)NAONSZ2 ROLL
REFERENCE DATA
2690.0000 SQ.FF. XMRP = 1725,8000 IN. XT BETA =
1290,6000 IN. YMRP = L0000 IN. ¥T PCRCS =
1290.0000 IN. RF = 633.6000 IN. ZT AILRON =
L0100 SPRBRX =
RUN NO. 4%/ 0 RNA = 1.60 GRADIENT INTERVAL = ~5,00/ 5.0Q
- ALPHA BETA CN CA LM cBL CYN cy
~10.509 -.06622 -.31979 20432 -.07829 -.01238 006946 ~-. (6880
~4.979 ~-.21561 -.21112 17236 -.04174 -.018(3 01917 -.02932
116 -,09774 -, 12982 . 14559 ~. 01343 -, 01282 00740 -, 01531
5.385 -, 02222 ~.03430 .12301 02273 -, 00991 .goo3z -. 006461
i0.620 -.02100 .ar215% .10767 05442 -.00936 -.00126 -.60400
15.778 - -.05101 .18233 . 09566 .08823 ~-.01039 -.00031 -, 06595
20.940 ~-. 08711 .34196 (9583 J11501 -.01242 -.00623 -.01182
GRADIENT .02313 01596 ~.006525 - . 00556 .0o102 -, 00231 .0627s

PAGE 20
(ZHI3IN) (31 s T4 )
PARAMETRIC CATA
000 aPsF) = 150,000
158.000  ELEVON = . 080
-15.600  BOFLAP = . 050
.086
@ @ PCRCS
~.24286  .27502 156.73850
-.16233 .21053 15840432
-.08510 16023 158,32G29
-.00823 13777 158.16219
.Gage3 13950 158.18214
18569  .16896 157.84593
30270 .23272  157.65793
06060 ,00000  ,006OO
ZHI32M) (31 Ju 74 )
PARAMETRIC DATA
000 QPSP = 150,000
446.0056  ELEVON = . 060
15,000  BOFLAP = .000
.000
o @ PCRCS
-.27717 .25922 447.14326
-.19536 (19003 447,18521
-.13012 14532 446.98910
-.04569 -11924  447.61938
05107 .14912  446.63891
+ 14945 .14164 446.55485
.28513 J21172  446.82102
.01260  -.00878  -.03849



——

DATE 3t JuL T4 ] . TABULATED SOURCE DATA - [A60 ) PAGE 21
1A-60 CFHT108 MODEL 32-OT (O TINASNSZ ROLL @HISIN (31 s T4 )
REFERENCE DATA PARAMETRIC CATA

SREF = 2690.0000 SQ.FT. 4% = 1725.8GG0 IN. XT BETA = L0660 Q@PSF) = 150,000

LREF = 1290.0G00 1IN, Y™MRP = L0006 IN. YT ) PCRCS = 156,000 ELEVON = L0006

BREF = 1290,0006 IN. 2P = 633.6000 IN. ZT AILRON = 5,000 BOFLAP = .00

SCALE = L5100 SPOBRK = .600
RUNNO. 51/ 0 RNA = .98  GRADIENT INTERVAL = ~5.00/ 5,00

MACH ALPHA BETA - CN cA aM caL cvN cr o ® PCRCS
10,330 -10.481 -.00354  -.27533 21571 -.08296  -.0002  .00108  .00078  -.23150 .26220  158.39434
10.330  -5,30¢  -.01478  -.17535 18622 -,05101  -.00196  ,0B193  -,00219  -.15738 .20163  156.48836
10,330 -120  -.09340  ~.08643 15449 -,02188  -~.00617 00714  -.01707  -.0861t 15467 158.48836
10.336 5.231  -.08111  -.00264 13256 .01531  -,00626  .00500  -.01733 -, 01471 3177 158,37436
10,330 10,430 .00229 0158 L11612 04468  -,00316  -.00146  -.00641 .07 388 13250 158.6t442
10330 15.627  .01342 .20837 .10691 07842 -.00276  -,00250  ~-,00451 L7187 15908 158.65644
10,330 20.737 01752 34676 10433 10870 -,00204  -.00374  -.0110: .28735 22035 158.61442
GRADIENT .06000  .0000G  ,00008  ,00OGO  LGOGOD . ,GOOGO  .0GGD0 .0OGOD .00006 -, 06000

1A-60 CFHTL08 MODEL 32-OT 0 TINONS2 ROLL (34N (31 J Té )

REFERENCE DATA | PARAMETRIC DATA

SREF = 2690.0000 SQ.FT. O MRP = 1725.8000 IN. XT BETA = 000 QPSF) = 450,000

LREF = 1290.0000 IN. e = L0006 IN. YT PCRCS = 446,000 ELEVON = 006

BREF = 1290,0006 IN. 24%° = 633.6000 IN, ZT AILRON = 5.000 BOFLAP = .008

SCALE = L0100 SPDBRK = .000
RUNNO. 52/ 0 RNZL = .98  GRADIENT INTERVAL = -5.00/ 5.00

MACH ALPHA BETA CN CA CiLM BL CYN Cy L cC PCRCS
10,530 -10.300  -.09141  -.31422 49465 -,07244  -.00970 01082 -.01008  -.2715% J24657 445.54638
10,330 -4.975  -.22124  ~.21037  .16399  -.03804  -.01565 01079 -,02032  -.19536 18162 445, 88255
10,330 .01 -.100i8  -.13306  .13902  -.01031  -.01102 00828  -.G1313  -,13316 13892 446,30276
10,330 5.403  -.01634  -,04204 .11628 02463  -,00766 00057  -.00228  -,05280 L1181 446.16277
10,330 10.555  -.00614 ,05742 .10160 .05536  -.00656  -.00125  -.GG218 03783 41040 446.52689
10,330 15.763  -.02571 .16605 .089078 .08620  -.00736  -.00089  -.00330 13542 3151 446,61003
10,330 20,856 ~.02546 31134 58838 .11558 -.00606 -, 00186 ~-.01009 25548 +19343 446.17670

GRADIENT 02413 . 01541 ~.00498 L 00553 . 06096 -,00229 00323 01240 -.00851 08377



CATE 31

LREF
BREF
SCME

w e g n

HACH
10.330
10,330
10,330
10,330
10,330
16,330
10,330

LREF
BREF
SCALE

Bonou o

MACH
10.330
10,330
10,330
10,330
10.330
10.330
10,330

S T4 TABULATED SOURCE DATA - 1A60
T1A-60 CFHT1068 MODEL 32-O7 (O TINA9NIZ ROLL
REFERENCE DATA

2690.0000 $Q,FT, O4RF = 1725.8000 IN. XT BETA =
1290.0000 IN. ™EP = L0000 IN. YT PCRCS =
1290,6060 IN. ZMRP = €33,6000 IN, 27 AILRON =
.010G SPDBRK =
RUNNO. 54/ 0 RNA = ) 1.01  GRADIENT INTERVAL = -5.0G/ 5.00

ALPHA BETA N CA (<X7] B CYN a4
-10,353 -.05997 -.30931 22544 -, 07426 .00454 00444 -.00213
-5.289 -.04880 -.20047 19697 -.04574 .00206 00393 -.00414
-.018 -.10821 -.10211 L6087 ~.01888 «. 00480 .00800 -.019835
5,288 -.07441 -, 06939 .13760 01809 -.00508 00448 -.01772
10,449 .08408 .09863 .11865 04820 -.00264 -.00175 -, 00775
15,678 01545 20645 .10943 .08335 -. 00255 -.002%2 -.GG573
20,849 .01783 .34400 .10651 11616 -, 00199 -.00405 -.01318
GRACIENT .0o006 . 0OGGO 00904 .00o0a . 0GOGO 06000 Rulilio]

1A-60 CFHT108 MODEL 32-OT (O TINASNSZ ROLL
REFERENCE DATA

2650.0000 8Q.FT. XMRP = 1725.6000 IN. XT BETA =
1290.0000 IN. YMRP = .BO00 IN. YT PCRCS =
1290.0006 IN. 24> = 633.60060 IN. 2T AILRON =
,0100 SFDBRK =
RUN NO. 55/ 0 PRN/L = 1,01 GRADIENT INTERVAL = -5.00/ 5.00

ALPHA BETA N CA CLM cBL CYN Y
-10,370 -.14512 -.34518 20969 -.06544 -, pO5s5 01419 -.01296
-5,084 -.31209 ~-.24198 +17893 -.3317 -.01529 .02589 -.04373
138 -.10195 -.14247 +14663 -. 00779 -.00904 00860 -.61491
5.45% -.02067 -.04686 42172 02750 -. 40688 .00060 -, 06581
10,630 -.00591 L05704 .10587 .05891 -, 00615 ~.00162 -.00452
15.913 -.02769 17013 . 09385 .09387 -.00698 -.00094 -.G0579
20.904 -.02805 .30976 09133 12241 -.00576 -.00181 -.G1242
GRADIENT . 00000 . 00006 60000 . 06000 . 00060 . 66000 ,06G0G

(ZH1I3N) 3

PARAMETRIC DATA

PAGE 22

Mmoo

.000 QPsF) = 150,000
158,060 ELEVON = -20,000
10,000 BOFLAP = .00
. 000
<L cb PCRCS
-.26304 <28130  159.08666
-.18153 21455 159.12868
-.10207 .16040 158,98256
-,0ee02 13615  158.51857
07547 13457 158.72849
.16919 .16114 158,49636
28356 JC2196 158.32029
,0GG00 . 00BGG . G00GO
(ZHL136N) (31 3 74 )

PARAMETRIC DATA

.000
446,000
10,000
.0ug

L
-.30180
-.22518
-.14282
-.06021

.02e53

.13788

25678

. 00006

Q (PSF)
ELEVON
BDFLAF

H N I

]

+26840
+ 19967
14628
.11652
. 11457
.136%0
19584
.G0000

150,806
-20.G00
0G0

PCRCS
446, 89106
447.01718
446.30276
446.41480
446,37278
446.420683
445.99470

. 0GOGO



BaATE 31

LREF
BREF
SCALE

mon o

MACH
10,330
10,330
10,330
10,330
10.330
10.330
10,330

LREF
BREF
SCALE

" 0 un

MACH
16.3350
10.330
10,330
10,330
10,330
10,33¢
10,330

{ZHL3TNY

PARAMETRIC OATA

PAGE 23

(31 a0 74 )

TS I TABUWATED SOURCE CATA ~ LAGC
TA-60 CFHT108 MODEL 32-OT (O TINASNS2 RCLL
REFERENCE . DATA
2690,0000 $a.FT.. MRP = 1725.8000 IN. XT BETA =
1296.0000 1IN, YMRP = 0000 IN, YT PCRCS =
1290.6000 1N, WP = 63,6000 IN. ZX AILRON =
L0100 SPDBRK =
RUNNO. 13/ 0 "RN/L = 1,00 GRADIENT INTERVAL = -5.00/ 5.00
ALPHA BETA N A [T cBL o o
~10.573 . -.0366t -.28721 22149 -, 08511 .00288 00174 -,0022
~5.361 -,03537  -.18333 .18925  -,05188 .0oo09 .00216  -.00436
~.095 = -,10326  -,08860 .15688  -.02338  -,00476 .00684  ~.Dig22
5.274 -.0T724  -,00065 13526 L01435  -,00439 .0o387  -,01707
10,428 00545 J10664 (11838 .04429  -,00133  -.00230  -,00752
15,730 05385 .21692 .10904 J87920  -.00004  -.00453  -.00560
20,805 .04978 +35945 .10841 10865 00176  -.00569  -,0123G
GRACIENT -, 00000 00000 .06e0o .0oG0s 00006 . 00000 .0G00G
14-80 CPHTIDS MODEL 32-OT (O TINGONDZ ROLL
REFERENCE DATA
2690.0060 SQ.FT. XM¥P = 1725,8000 IN. XT .BETA =
1290.G0G0 1IN, Y™P = 0006 IN. YT PCRCS =
1299.0000 N, WP =  633,6000 IN. ZT AILRON =
.0100 SFDBRK =
RUN ND, 14/ 0 RN/ = 1,00 GRADIENT INTERVAL = -~5.00, 5,00
ALPHA BETA CN CA CLM CBL CYN <Y
-10.330 -,14027  -,31255 .19720 -.07290  -,00699 01248  -.01676
-5,043  -,28251 -.21913 .16596  -.03902  -,01594 ©  ,02240  ~.04139
123 ~-,11024  ~.13412 .13868  ~-,01032  -,00970 .0080t -.01411
5.426  -.02407  -,04123 11616 .02466  -.(iD629 L00025  -.GO314
10,721 ~-.00555 . 06429 .10123 .05576  -.00484  -,00198  -,003G7
15.836  -.01727 17410 .08933 .08824  -,00495 ~-.00186  -,00454
20,893  ~.00176 .32018 . 09085 .11559 -.00260 -.00326¢ ~. 01194
GRADIENT . B0000 . 00000 . 60600 . 00060 .oooos . DOGGOD .0GCOG

.G00  QSF) = 150,000
150,000 ELEWON = .000
15,000  BOFLAP = .000
, 000 ‘
W w PCRCS
-.24169 27042 156.77302
-. 16506 20537 156,38466
-, 08634 .15702 155,86798
-, 01308 +13463  155.79645 .
08345 L3573 155.77400
17924 .16376  $55,43780
.2975¢ (22901 155.58354
.oooon 00000 .o0gog
(ZHI3BN) (31 Jk 74 )
PARAMETRIC DATA
.000  QdPsF) = 150,000
446,066 ELEVON = . 0G0
15,000 BOFLAF = .GGO
.00
<L o PCRCS
-.2r212 25005 444,66354
-.20369 .18458 445,44800
-.13442 .13836  445.26577
-.05203 J11174  445.68611
04434 .11842  445,49003
.14312 13345 445.44800
. 26672 .19906  445.84001
. G0E0s . 66606 . GOGOO



i

DATE 31

SREF =
LREF =
BREF

MACH
10,330
10,330
10,330
10,330
10,330
10,330
10.330

LREF
BREF
SCALE

nno4y

HACH
10.330
19.330
10.330
10,330
10,330
10,320
10.330

TA TABULATED SOURCE DATA ~ [ASU
TA-60 CFHT108 MODEL 32-OT (O TINANIG PITCH DWN
REFERENCE BATA
2¢90.0000 8Q.FT. XMRP = 1725.6000 IN. XT BETA =
1290,0000 IN. YWRP = -0000 IN. ¥T PCRCS =
1290.0000 IN. 2aRP = 633,.6000 IN. 2T AILRON =
.0106 SPDBRK =
RINNO. 15/ 0 RN/ = +97  GRADIENT INTERVAL = -5.007 5,00
ALPHA BETA N CA CLM cBeL CYN Cy
-16.383 ~. 02553 -.29388 20841 ~. 07664 00418 .00036 -.00143
-5.062 -.01214 -.18649 -17769 ~.04549 00231 ~.00034 -.00388
-.u28 .01130 -.08348 14756 -.01868 00147 -.00216 ~.00371
5.479 . 02263 00528 12345 .01974 .00166 -.00321 -.00572
10,559 .03624 .10224 16755 .05008 .bozer -.00420 -.00758
15.746 05083 20066 .09s12 .038373 .00237 ~.00521 -.00773
20,803 0r7Te .34286 09417 .11085 00430 -.00650 -.01323
GRACIENY .000Go . DOGLG . 00600 . 00000 .Gooao +60060 .800go
1A-60 CFHT106 MODEL 32-OT €O TINASNSO PITCH DWN
REFERENCE DATA
2690.0000 sa.FT. HMRF = 1725.8000 IN. XT BETA =
1290, G000 IN, YMRP = L0000 IN. YT PCRCS =
1291,0000 IN, 2#P =  633,6000 IN. ZT ALLRON =
,0100 SFDBRK =
RUNNO. 17/ 0 RN = «98  GRADIENT INTERVAL = -5.00/ 5,00
ALPHA BETA (<} CA M CBL CYN Cy
-10,129 ~.02295 -.33807 .17847 -.05760 .0G258 . 0G09s -.00011
-4.933 -. 00921 -.24327 .14559 -. 12574 . 00153 . 0ooa3 -.00100
.298 . 00563 -.14480 .11489 00408 .0oo42 -.00120 -.00133
5.668 . 02000 -. 05176 .09le2 03966 00094 -. 00272 -.003ze
10.834 03533 05380 .07479 .07109 0M37 -.00383 ~-. 00456
16,060 .03667 .14942 .05905 .0990% GGizi ~.00418 -.06565
20.958 .0e902 «29799 06042 .12414 00304 -.00633 ~. 00943
GRADIENT .00284 .018a8g -.00587 .00570 -.00021 -.60024 -. G006

P
{ZHLI9N) 31
PARAMETRIC DATA
000 QepsF) =
167.000 ELEVON =
15.000 BDFLAP =
000
L [ 4]
~-.25150 25797
~.17006 . 19365
-.08340 + 14760
-. 00655 +12339
.0e0ss 244
16732 .14601
.28708 .20082
. 66000 .GOGo0
(ZH140M) (31
‘PARAMETRIC DATA
000 QwrsF) =
469,000 ELEVON =
15,000 BDFLAP =
.0au
L <0
-.30141 +23514
-.22985 .16597
~.14540 11414
~. 060646 . 08508
03878 . 08357
.12725 .0geqns
+ 25655 .16318
.01614 ~. 00991

AGE 24

oo )

150,000
.000
. 000

PCRCS
167. 00773
166. 98676
167.12340
167.02879
167.0G782
167, 00782
167.03933

. 000060

Ju 74 )

156,000
.0Go
.060

PCRCS
467.87638
468.61167
468.76306
469.22966
467.25366
467.85495
468,01912

. 02894



ll

OATE 31

LREF
BREF

LI (I TR ]

MACH
10,330
10,330
10,330
10.330
10.330
10.330
10,330

§

MACH
10,330
10.330
10.330
10.330
10.330
10,330
10,330

I T4 TABULATED SOURCE DATA - [ASO
1A-80 CFHT108 MODEL 32-OT (O TINASNSD PITCH DWN
_REFERENCE DATA

2690,0000 SQ.FT. YMRP. = 1725.6000 IN. X¥ BETA =
129G, 0000 In, YMRPR = 0080 IN. ¥T PCRCS =
1299.5000 In. MRP = 633,6000 IN. 27 AELRON =
.0100 SPDBRK =
RUN NO. 18/ 0 RNAL = .98  GRADIENT INTERVAL = -5,00/ 5,00

ALPHA BETA N c M B o cx
-10.363.  -.01136 -,29366 -26760  -,07757 .00110 .0G01 8 .Gogos
~5.064  -,00204  -,18563 17816 = ~,04608 .G00gy  -.00006  -,00274
figa 00552 -.08630 .1477T9  -.01582  -.00028 = -,00153  -,00394
5.459 .01383 °  .00086 .12384 .02118 L00016 -~ -.00275  -.G0624
10,520 02306 09746 .10767 05256 . 06024 ~,00361 -,00694
15,643 02590 .19518 .09468 08699  -.00029 -.G0414  -.00850
20,840 . 03000 33237 . 09264 1425 - 00056  -,00515  -.01258
GRADIENT 00060 . G0600 00000 60000 . 00000 .6ooso . 000Go

IA-60 CFHT108 MODEL 32-OT (O TINASNSG PITCH DWN
REFERENCE DATA

2690.0000 SA.FT. XMRP = 1725.8006 IN, X¥ BETA =
. 1296.0000 1IN, Ve = .0000 IN, YT PCRCS =
1290, 0006 IN. ZWRP = 633.6000 IN. ZT . AILRON =
.0a00 SPDBRK =
RINNO. 18/ 0 RNA = .98  GRADIENT INTERVAL = -5.00/ 5,00

-ALPHA BETA <N CA LM CBL TN cy
-10.144 .00532  -,34780 -17604  -.05603  -,G0032 - -,00018 00472
~4.922  ~.01028 - 25iae L1465  -.02462  -,00014 . 00004 -, 00243
519 01266  -.15348 +11634 .00518  -,006019  -~,06205 -, 00209
5.682 L0143¢ -, 06085 .09172 .D4144  -,00035 -, 0G260  -,G0460
10,052 .02251 . 04649 .07494 .07365  -.00022  -,00342 -.00556
16.108 02127 .14170 . 05934 .10229  -,00076  ~-,00379  -.00666
21.059 .02es7 .26630 .05988 .12890  -.00099  -.00480  -.GGe49
GRADIENT .00438 .01869  -.00577 .0056¢  -,00001  -.G0040 .GOGO6

(ZHI41N)

PAGE 2%

PARAMETRIC DATA

(31 74 )

<000 - ePsF) = 150,000
167.000 ELEVON = .000
.008  BCFLAP = .0oo
.G00
o <o PCRCS
-.25153 .25704 167.07083
-.16918 .19385 166.81864
-.08651 - L4766 166.59798
-.0t002 .12336  166.50338
07616 12366  166.21960
16192 .14437  166.26164
L2767 »20462 166.24067
.0000s .GGGO0 . Gutica
(ZH1I42N) €319 4 )

PARAMETRIC DATA

000 a@sFy = 150,060
469,000 ELEVON = 0o
+000  BOFLAP = .G00
.000
(<8 [« PCRCS
~.31501 «23651 468.19127
-. 23796 16760 468,59492
-.15413 11548 469,.872886
-. 06959 .08528 467.61542
03155 .0Ue235 468.51088
11968 .09630 467.89699
.24566 «15876 468.58228
. 01606 -.00994 24384



